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' Abstract N
The purpose of this study was to examine nursing
accountabllity through.testlng a;nursing,procedure. The
‘proceduge was® the measurement of capillaryvblood glucose:
.using the visualAZhemstrip.teohnique. Since clinical . AN
decisions are made based on the results of these recordings
‘it is essential to establish the.consistent accuracy of this

.method. Several studies have dbcumented'inoreased'aocuracy

w1th the establlshment and malntenance of edueatlonal

programs. It was the 1ntent of thlS’study to determlne the .

effects of such a program on the accuracy of this procedure

by %Faff nurses. , . .
An experlmental research deslgn was utlllzed . A totaf |

of seventy nurses and one’ hundred and.twenty—three patients

- consented to participate. The site’of the study was thev

medical unit of-a largejmetropolitan.hospital. The seventy'

‘nurses were‘randomly assigned to experimental or control

: gronpSu _A certification program for‘the‘visual ohemstrip

:proqedure was provided.to'the nursesr@n the experimental

group; »All of the nurses.in hothjgroups then,’performed two

oheﬁstriPSJeach on patientsbwho had blood glucose tests o .

ordered. The»chemstrips were performedfwithlnAOne minute of

the laboratory staff draw1ng the blood sample. ﬁAt the end

of the data collectlon perlod there were seventy chemstrlp

recordlng and,seventy concurrentﬂlaboratory recording in the

experimental-group, and sixty-eight chemstrip recording and **\?5



"l:slxty elght concurrent laboratory recordlnglln the control
F?group ’..l;‘_s ;il:ﬁ{ﬂ‘lg';:fv,-l'f {:;-»i _; {lrl :a:.
: Slmple regressxon analySLS and the t test were used 1n J
 the data analys;s. »The results supported the hypothes;s
'-that nurses who have succbssfully completed alcertlflcatlon
program show .more accurate results than those nurses whO“'
‘have not completed the certlflcatlon program ( oL = 0 01)
Results of the study p01nted out ‘the . need for careful
scrutlny of new procedures whlch are added to the
'respon51blllty of the nprse.‘ It is also clear that plannlng

_for educatlonal programs to support the 1ntroductlon of new

procedures is requlred

‘(45

Towvi



e

k\\ ngknowl;Egements' S
I wish to express my deep‘and sincere appreciation to
. . O _
-Dr. Janet Kerr for the guidance and support which she freely

3

gave me ovet the course of this research project. I also

sincerely thank Dr. Kyung Bay for his time and patience in

assisting me with the stagistical anélysis;as well as Dr.

Don Young for his interest and support regarding the S
clinicélvapplication of this'study. .
| I would also like to aéknowledgeﬁthe cooperation and
&assistancé I received from the nﬁrsing and Laboratofy\staff
of the Misericordia Hospit;l as well as ghe cooperation of
the patients who participated.iﬁ the ;tudy. A very special

thank you to Pat Ferguson, Saré Wright, and Dr. Jaqgetta

MacPhail without whose support and assistance this resegrch

w,

13

project would not have been possible. As well, I would Yike =
to acknowledge the medical unit supervisoers Marg, Janis,
Wanda' and Rose and the nurse clinicians Dian® and Elaine for

faithfully responding to my many requests.

~ . @

vii



. TABLE OF CONTENTS'

viii

. CHAPTER | n ) PAGE
 DEDICATION . . . . . . . . . v
..ABSTRACT T v
ACKNOWLEDGEMENTS . ' . e e ‘I\/ii
TABLE OF CONTENTS-. . . . . viii
LIST OF TABLES .-. xi

: .LIST IGURES i xii
I. {TéoDﬁCTION 4 1
Béékground to the Research 4

Purpose of the Study . . 6
Objectives of the'Stud;//” 6
Hypothesis ' 7

. Definition.of Terms 7
Ethical Consideratiqﬂs 8

" Limitations of the Study 9

II. LITERATURE REVIEW 10
Conceptual Framework 10
Technology and Nursing 15 -

Response of Nursing . . K - 16
Measurement of Nursing Competence . . 18

Effect of Educaﬁioh on PefformanCe 21
Measurement of Patient Outcomes 23

Standards e e e e e . 24



, . !
CHAPTER S L ‘ _ PAGE -
Quality Assurad%e e e e e e e e : Ce e e .27
£, Nursiﬁg‘Researcp I TR TR 30
Research Testing Nursing Procedures i 34
Researchvon Capillary GluéosebMoﬁgtoring'. . 38
IFT. METHODOLOGY . . .« « « « « @ « o o v o o o e 47
Research Design B 53
Study Samples . . . . . } C e R o f47
Setting . « . . e e e e e e e e 48
Daga Collection Procedure . . . .. « . . . . 48
Reliability and Validity | . \ 54
Data Analysis . . . . . . . .o ..o 57
IV. RESULTS AND DISCUSSION . ./T\F\i ... s8
) Control Group Data. . . . . w . . . . e 58
Experimental Group Data. ;'. e e e e e e 63
COmparisoﬁ of Experimental and Control Group . 67
SUNMALY « + « o o« o+ e e o e e e e e e e e 74
| V. CONCLUSIdNS AND RECOMMENDATIONS S ... ... 78
Findings . .1; R 79 4
Implications fpr NULSING + « o o« o o o o 79
. Recommendations foerurther Research . . . . 85
 REFERENCES + . . . . . . . . R T

ix



CHAPTER
APPENDIX
APPENDIX

"APPENDIX

APPENDIX
APPENDI
APPENDTX

APPENDIX

Ca

¢ . ' .
» ') . N - -
: . PAGE

\ y

CERTIFICATIQN PROGRAM . . . .. .". 108

NURSES INFORMED CONSENT .. . . o« e 121
‘ : \ .
PATIENT CONSENT FOR PARTICIPATION IN

A RESEARCH PROJECT . . . . . . . . 122
) : 5

NURSES’ LETTER OF REQUEST TO-

PARTICIPATE IN RESEARCH PROJECT . . 123

)
INSTRUCTIONS FOR EXPERIMENTAL GROUP .

.NU&SES TO PROCEED WITH RESEARCH . . 124~

INSTRUCTIONS FOR CONEROL GROUP NURSES

TO PROCEED WITH RESEARCH ... . . . 126
* R .

DATA COLLECTION FORM . .. . . . . . 127

W, ‘



LIST OF TABLES

\ PAGE
Relationship Between Experiméntal and
Control C%oups T 69
Re‘lajtionshi'p Bgt'ween Experilmental Sub-Groups |
Relative to Days Between Certification and
Trial . . o . e e e R . - 73.
~

T



LIST OF FIGURES

FIGURE | | I - PAGE
1 ‘Conﬁrol Sub—Group NurseNI/Cﬁem-I/Lab I .. 59
2 _ ‘Control Sub- Group Nurse I/Chem II/Lab II‘._ 61
3 | Control Sub-Groups Nurse I/Chem I/Lab I

and Nurse I/Chem II/Lab II,Combmned ; . 62
4 ‘ Experiméntal Suﬁ—Group Nurse I/Chem I/Lab i .>’64
5 Experimental Sub-Group Nurse I/Chem II/Lab.iI. 65

6“ ' Expe?imental Sub-Groups Nurse‘I/Chem I/Lab I )
| ’and Nurse I/Chem II/Lab II: Comblned e 66
7 Experlmental Sub Group Chem I/Cert I .‘: .o 71
8 | Experimental Sub—Group Chem I/Cert II . . . 72

-

xX1ii



N

Y

\ ‘. ~ CHAPTER I

The Effect of a Certifieation Program for Nurses

on the Accuracy of the Glucose Oﬁidase Procedure

i ~
Introduction

— Advancee inescience and technology and the reseiiing
proliﬁefation of information havg had a prbfound impact on
the praceice of nursiné. Consequenfly,_the'knowledée and \\
skills required to practfte ﬂu;sing are appreeiebly |
different than what was needed even a'few‘years ago. «In
_many situaEions, the scope and the focus of nursing afe
shifting in ihe light of this chaﬁge. Nursiﬁg is becoming
inéreasinély specialized aéiyractitioners struggle to become
~technically competene as well as psychosocially attuned to
the patient.v Further, nursing has been called upon to
assume functions and dutﬁps which have been traditionally
performed by members of other disciplines. In the midst of
this change, thé challenge for mursing is to respond, and
change in a timely and appropriate fashion. Dolan eg:al
(1983) make the point that nursing must build on past
achievements ‘and be ceeefive and analytical P the
development of new areas&ef knowledge for the delivery of
health cafe |
Pro£e551onal respo sibility and’ accountablllty demand

that methods and proc,)s:s be established to ensure that the

necessary:knowledge, .<ills, and attitudes be acquired and

‘maintained by the practitioners involved in this changing
¥ | ‘
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.env£§onm%pt. Standards #hich are spééific and meaSuriE}e‘
must be established to guide the practitioner and ensure
'optimum delivery of patient care. Consequently, this

process must be liﬁkéd to existing quality éssuraﬁce and
risk“management“programs to ensure thé‘ongoing maintenance
| nf establiéhed standards. Westfall (1987)>declares that\i:é)
nursihg standards ahd nursing quality.assurance are

‘

- “*inescapably liq}éé and centrally based onit?e delivery of
the best“possible patient care.

i

The“}mportance.of nursing research tHfoughq@t this‘ .
process 1is underscored;w In ordef to facilitaﬁé”
scientifically sound nursing practice, a unique'bod&lof
knowledgé'which,is used for the care of the patient must be
'established and ,éigtained; This pody of knowledge can only
be developed tHrough'research activity, and the new
‘knowledgé may subsequently be utilized to develop and refine
standards and measures of competenée and quality. Hinshaw
(1977) predicts that one of _he primary strategies for

3

bringing about change beneficial to patient~éaré'is
evalgation and demoquration of the outcomes gf nursing
carefﬁa natural part of the scientific or res?arch process
in nursing.

The "importance of practitioner cdmpetencé in both the
performance and outcomes of nursing procedures and

techniques is well recognjzed. Flaherty (1979) suggests

“the ideal of mastef craftsman as involving more than simply



doing things well; it'reQuires knowledge and understanding
of the pr;ncrples on whlch theory is based as well as the
ablllty to apply these in the practlcé of the profe951on

(pP.- 22). The response of the nurs1ng profe551on to the

challenge of measurlng competence has.been varied. Such

concepts as performance checklists (McCaffrey, 1978; Scott,

"1979), criterion-referenced measurement (Krumme, 1975,

Rogers, 1976), competency-based learning (Spady, 1977y

Scott, 1982), and credentialing and certification (Vezina,

'1984; Pick, 1984; Levesque, 1985, and Calkin, 1988) have

°

been described in the literature. As well, guidelinesland
pollc1e9 are belng estabrlshed ln respect of the delegatlon
of medical and other functlons to nurses (Alberta Jomnt
Guidelines for Medical —,Nursing'Responsibility,;&987; CMA
Ghidelines for. the Delegation‘of a Medical Act, 1988).

Clearly, the current trend is in the direction of

credentialing and certification for measuring and
recognizing nursing competence and patient outcomes.
Furthermore, the process of certification is linked with
exist;hg quality assurahce programs to ensure thg ongoing

competence of practitioners as well as quality of care for

2

- LR u
the client. - )

In addition, as technology continues to advance, those

'S

in health care are increasingly faced with the professional

and ethical dilemmas®resulting from a declining health care

dollar and an increasing demand for service and

N
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quality factor.

1specialization.' The challenge includes the provision of the

best pOSSible health care and service in the most cosﬂ
effective manner Keil and Widmann (1984) question whether

the introduction of many new technologies are of real

%kbenefit to the patient suggestirg 4"hat some may Simply

represent.a deSire on the part of the user for the latest
technological innovation Consequently, it becomes vital
- for deCiSion makers in health care to carefully scrutinize

new technologies in the light of this cost- effectige,

/’
@

It is within the context of guality of practice and
professional accountability that this research pLroject was

generated. The . itent was to examine the accuracy of a

specific nursing procedure and to determine the effect of a

certification program on the accurscy of this procedure.

)

. _ : ‘ A . .
Results of the research project could assist in the

development of standards for the procedure as well as

promote linkage ‘to the existing quality assurance framework.

5

'Bacquound to the Research

A function which has been transferred from the -
laboratory setting to inpatient and outpatient hospital
settings is the measurement of serum glucose with glucose
oxidase strips Although nurses have been,performing this
function for some time, in many situations, measures have
not been instituted to monitor the ongoing accuracy of the

procedure. There has been concern about this as critical

4



clinical decisions such as the ordering of insulin dosage
and/or the administration of intravenous solutions -
containing calories are been madg based on the results of

the glucose “oxidase strip procedure.

In one 550 bed hospital, nurses began performing thisY
iproceduro in 1983 and are now-pe:forming.400—450-glucose
oxidase procedures per week. When nurses began to carry out
this>procedure, an educational program was administered to
all the nurses involved. Moreover, there has been périodic
review of the procedure/kand new staff nurses have been
given the edncational program'as a part of.their |
orientation. However,'there has been no process established
to monitor the ongoing accuracy of the procedure. As well,
there is reason to be concarned about the lack of a
monitoring program as se&eral random spot cneCks'of the
accuracy o§ the chemstrip as compared to a laboratory blood
glucose value have indicated less than de51rable results
.(Spudy Hospital: Quallty Assurance Audit, September, 1986).

Further, several clinical situations have occurred that have

_lcd-to questions about the accnracy.and effectiveness of the
precent method. These situations havé involved patients who
a;éceived doses of insulin based on a chemstrip result
.indicatino hyperglycemia; these‘patients subsequently
develcoped insulin shock and concurrent laboracory glucose.
values indicted hypoglycemia. Therefore, in_view of the

L3

 real and perceiVed deficiéencies of the existingvsystem-for



- safe and accurate chemstrip procedure in a specific

capiliary blood glucose_moﬁitoring it seemed essential to

investigate the procedure and patient outcomes thoroughly.

Pu:pose of the Study

" This study répresented an effort to investigate the
procesg for ensuring,the‘egtablishment and maintenance of a
hospital. The framework used to establish this process was
.the existing quality assuranéé program of the study ¢
hospital. The literaturé suggesis'that'in general, éystems
which’have‘béen'developed for capillary blood glucose
monitoring are reliable wﬁen adequate education and frequent
usage are preseﬁt (Williams et al; 1984 Hilton, 1982}
Godine, 1986). Based on avaiiable literature as well as
experience, a certification program f§: the glucose oxidase:
prbéeduré was‘develOped, (Appendix A) administered and
tested in the course of this research.

Cbiectives of the Study

1. To determine the current level of accuracy of staff
nurses’ performance of the glucose oxidase procedure on
four medical units in ﬁhe study hospital.

2. To detérmine the effects of a certification program for
nurses on the accuracy of the visual glucose oxidase

procedure on four medical units.



3. To assess the efféctlbf time differentials bétween the
" certification date (educaticnal program) and the
chemstrip test date on the ac :uracy of the visual
chemstrip procedure.
Hypothesis
Staff nurses whoAhave successfully completed a
certification program (experimental groub) will'éhow more
accurate chemstrip results than those staff nurses who have

not received the certification program (control group).-

Definition of Terms

Staff Nurse: A registered nurse employed in one particular
general hospital who cares for the patient at the bedside.

Chemstrip bG: The trade name for a method of capillary

blood glucose monitoring using test strips manufactured by
BiQ—Dyném;co lot number 208683. In this study, strips are
read visually. ’ : /

Laboratory Glucose Method: The method of glucose testing

used by the hospital laboratory. ‘The method’involves an

enzymatic electrode which measures oxygen release by glucose

and 1s called the Astra 8 method. ) I

Certification Prbqram for Chemstrip Procedure: The program
which‘was utilized for purposes of this study is a program
developed at the particular hospital where the study was
condﬁcted based on available literature and'experiehce. The

program is attached as Appendix A.



Ethical Conéidératigﬁs

Professibnal and hospital ethical principles were
hdhered to and ethical clearance was obtained from the
Ug}ver51ty of Alberta ‘Faculty of Nursing Ethlcs Review
Committee. Permission to proc%Fd with the study was
received from the hospital ?esearch Ethics Committee.
Written consent was obtained from all registered nurses
participating¥in the study ésee Appendix B). Nurses were
~given a thorough explanation of tﬁe projeét prior tWo the
request for consent to partiCipéte in the study. The Iy
péfticipants were assured thatlanonymity would be maintéihed
in :elétion to individual resutﬁs._ It was élsé explained
C?&t non~pattic§pation would nét in an§ way,affect their . -
employment status ahd that they were freevto withdraw from {
the study at any time. An explanation was given to all
- patiepts involved in the study requesting their written o
consent to participate (See Appendix C). Nurses and
| patients were infdrmed that the study was being done tp
compafe the results of a laboratory blood glucose ordered by
the physician Qith those of a corresponding chemstrip done
at the same time by the g%rse. The participants were>also‘
instructed that the purpose of the study was ?gxgggsrmine
the effects of an educationalrprogram on the accuracy of

nurses’ performance of the chemstrip procedure. Patients

{
were advised that participation in the study was completely



s
1)

. o . ,' . ‘&-
voluntary and would not

affect their ongoing care and
treatment in hospital in any way.

Limitations of the Study

Since. it is thought that accuracy in the performance of
the chemstrip Qrocédurelis likely to be related to the
number of opportunities to berform the procedure on an
» ongoing basis, generalizabiii?y’of study fesults-is limited
to thosge areas of the study hospital where nurseé perform

P
relatively high numbers of tests on a regular bssis.
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CHAPTER II =~ .
‘Literature Review

Conceptual Framework

From‘a gldPal}?%fspective”this research endeavouf deals
wi;h ensuring quaIIty control in the performance of a
nursing procedure. Specificaliy, concepts sdch as
deeefmining levels of quality, standards of care, risk
management, nursing competehCe and pétient care outcome are )
eddressed. To ensure a systematlc and effectlve approach tol’
this research activity all of these concepts needed to be
linked together in an 1ntegrated fashion. A framework was
needed to gu1de the research process as well as prOVLdlng a‘t
viyay of integrating the knowledge gained in applylng the
research‘findings‘ It seemed approprlate from a pract cal
point of view to utlllze the quality assurance framework
dwhlch existed in the'study hospital. |

The‘framework utilized in the study hospital for the
quality assurance program is an adaptation of general
systems theory. The concepts of general systems were_fi;st
'diSCussed in the 1920’'s and formalized info theory in the -
1950's and 1960’é%$§80ulding (1968) referred to general
systems theory as the skeleton of ecience, a body of
‘theoretical constructs which serve to express general
'relationships of the empirical world. Klir (1972)‘dis%ussed

' .

sysfemg theory as a collection of general cancepts,

principles, tools, problems methods, and techniques
. : —
¢ . .



b~asSOCiﬁted with systems. Von Bertalanffy (1968) further

—

described it as an exploration of wholes and wholenees;
interdisciplinarf'in nature and a possible approach to the
uhifieetion of the sciences. Thus, general systems theory
perceives liviné systems as open systems. which are
maintaining themselves or moviné towards equilibrium or e
steady state. The basic concepte include; entrophy or the
belief thagﬁa closed system will gradually increase in
disoréaﬁization and rendomness until death occurs, evolution
or the‘dynamiciprocess of ipbreasipg'complexity and higher
organization, eéuifinality~or the implication that sameness
of end ceﬁ be reached in all open systems, multi—finality or
the belief that end states_haye varying possibilities, |
feedback in which the output of a system is redirected as
input to allow the sységa to correct itself, and control ef
sub-systems which is the belief that one part of the system
must emerge as the contrelling'unit capable of integrating
‘the actions ef the sub-parts of the system. Thus the
process of general systems allgws for the integration of the
total organism and the‘possibili;y\ofeenified action.

The study hpspitel has identified and explicated the
ﬁajor components ofﬁtheir quality»asshrance mOdel_aS‘inputs,

process,- and outputs.

A

P
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. K ’ .
Inputs are defined as human, and material resources which are

available which include parameters such as the patient needs

and desifes, as well as the staff skills,'attitudes,and

knowledge. Applying the criteria of inpd@ ép_this specific

research"project includes the discussibn of - factors such as
' i
the administration of the certification program to the

B ' : P S -, .
‘experimental group, the consent and partieipation of the

patients; as well as nurses’ consent and participation in
the study.

The second component of the hospital quality éssurance'
. . v

model is defined as process and iqpludesy;he steps of the



nursingﬂprocess;as well as other activities such as ; Lo
'documentatlon of the medical recordhand lnterdiscipllnary
communication. fn relation to this study, factors such as
the,importance of interdisciplinary communication between
nurSLng and laboratory staff members in the tlmlng of the
1post test as well as proper documentatlon of the results of
the chemstrlp‘and thevlaboratory values can be included in
thls:COmponent, | ‘ o

“The third element of the hospital model is outputs.
Outputs are defined as‘results,‘goals or outcomes-to be

achieved in relationship.to nursing activities. Further,

outputs can be defined as'the guality of the nursing

component of patient care. Reldting the component of L

outputs to the factors 1dent1‘;ed in- the study one can,
iy

include concepts'such as nur51ng competence and patlent care
outcome. For example, the actual meéasure of the nurses’
performance of_thejchems@gip‘as compared to the laboratory

measure will '‘be included in the output component of the

quality assurance paradigm. . : o A

An activity which can flow from this study is the

establishment of a quallty control program for caplllary

-

glucose monltorlng. With the lnformatlon gleaned from the

study, decisions can be-taken relative to the need for

exten51on of the certlflcatlon program to other nur51ng

units as well as the 1ncorporatlon of a system whlch would
ensure the ongoing competence of the nu{slng,staffgln,the

) -
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performance of thé chemstrip procedure. A collaborative '
effort on the part of‘nufsiﬁg and the laboratory personnel
is necéssary for suéh alprogram to be effe_-ive. in effect,
the quality assurance model of the study L spital can be','
used for this activitf. ‘The inputs would include the review
qf ihformatibn and skill level necessary as.part.Of thé re-
cerfification pfoceSs. In relztion to process criteria,
such factors as the impfemgnLation of policies and
procedures for the“chemstrip procedure and the performance
and monitoring of reqgular controls to determine ongoing
accuracy of the procedure are included. The output
components includé compliance to standards of practice and
standards of ca%e for the chemstrip procedure as well as the
actual deﬁ?rmination of thelongoing accuracy of the
procedure.

. One can asce.tain then, how the syétéms model and more
-specifically, how the hospital quality assurance model, can
link the compohents of:this study together in a logical
fashion. This then will ensufe an'integratéd and consistant
methodblogy in relation co the conduct ofAthe study as well
as the»maintenéncevof the quality control program which
iought to flow from tﬁe study. Thus the ﬁnifying element
which emérges‘from the»model'%s the cOmmon»goal of al} -
subsystems which is to proﬁote and maintain quality of

patient care.
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Technology and Nursing ‘ '

i ' .
The impact of escalating technology on the practice of

‘nursing is receiving inéreasing attention in the literature.
There is considerable discussion of the effects qf science
and technology ip/éreating highl§ speciaiizedffields,which
in turn demand'enhanced and diverse educational p:gparation
for~nursi¥g practigidqers (Leininger, 1978; Hockey, 1981;
Dolan,et al 1983; Dolphin & Holtzclaw, 1983; Pick, 1984;
Banning, *1986; Gataint, 1987; Christman, 19é7; Calkin,
1987), With increasing spécializgtion, demographic changes,
and technilogical advances an increaéing comple;ity and
néture\éf nugsing care is required {Dolan, et al 1983;
ADolphin & Holtzclaw, 1983; Flynn, 1984; Aydelotte, 1987).
Further, it is crucial in this highly technological
énvironment'for nurses to be very sensitive to the
psychological and emotional needs of the people they serve
(Watson, 1979; Kerr, 1983; Cox, 1985; Shaver, 1986; Gataint,
1987).

There is increasinag discussion of the importance of
caring for the patient in a wholistic fashion in order to
facilitate the healing process and thereby, accomplish the
mission .of nursing (Cox, 1985} Holmes, 1984). Health care
professionals are struggling to come to terms with role
changgs and there is some evidence of role conflict between

and amhng professionals during the transition as they

>
compete for patients’ time and attention (Kerr, .1973;
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Aydelotte,.1978; Davidson et al;1981} Hookey,-lQBi). From )
the patient’s perspective, Qe:ceptions of being treated as a
part or a subsystem rather than as a whole!haye been '
expressed kRogers, 1970; Holmes, 1984; Ginsberg, 1982?“
Moreover, many moral and ethical dilemmas. are surfac1ng aé\\
.technology outpaces soc;ety s readlness to deal with its
outcomes (Davis et al 1978; Farmer, 1981; Storch, 1982; Cox,
1985); ‘Gataint, (1987) describes the current complex scene
which includes oréan transplants, electronic monitoring,
test tube babies and medical informapion systems with the
tremendous moral.and ethical ramifications which result from
these techrnologies. 1In 4ummary, ;ovances in science and

t-:v‘"'

technology have had tremendous lmpact on.nurSLng practlce

/ -
and patient care eno iz 1s clear that this trend will
continue. In many situations great benefits to patients
have been achieved; however, nursing ﬁust be constantly
vigilant and sensitive towards potential areas ofvooncern
relative to the care recipient.

t

Response of Nursing

Generally the response of nursing to'the ﬁechnological
revolution in health care hes been to expand the knowledge
base of the practitioners to accommodate tlL..- new
technologies; Because of the ongoing expansionvof thevrole
and fuoctions.of the nurse, the issues raised are being

diligently examined as nursing leaders and theorists attempt o

to reach consensus on an agreeable definitior of nursing
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which in: turn will identify the unique role of nursing
(Johnson; 1959; Rey;*1976; Henderson, 1978; Rogers, 1980;
Oreﬁ, 1980; ginq, 1981 éonway, 1985; Scholotfeldt, 1987).
Further, discussiop and debate are taking place on such
concepts as technical versus professiohal functions as well
as geqefalist versus specialist roles as nursing struggles
with Ehe'complex task of preparing to meet the nursing needs‘
of the 21st Century QLeininger, 1978; Murphy, 1978; Hockey,‘j
1981; Pick 1_9.8‘4). | ' . -.

The need for highly technical nursing skills has
fosteped the emergence of reles‘such és_nurse practitioner
“and clinical nurse specialist. These individuals are
clinicaliy and academicalfy.prepared to be experts in their
fields "and are‘charged in part with the responeibility of
deyeloping others to’become experts (Béone and Kikuchi,
1977; Donaldson and:Crowley, 1978; Ford, 1979; Sovie, 1981).
Furthermore, the demand for technical competence has been
exacerbated by the assumption of functions by nursing which
were once considered medical practice. With this expansien
in the role and scope of nursing, structures and processes
have had-to,implemented'to ensure eompiiance to‘minimum
professional standards and to address legal perspectives
(Kerr,‘A973; Storcﬁ, 1982f Creiéhton, 1987).

One of the outcomes of the debate, at least

pfovincially, has been a change in existing government

legisletion. For example, in 1984 the Alberta Nursing
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Profession Act Wasbenacted; changihg the Qrevious
legislatibn to reflect more accurately the current staéus ok
nursing in Alberta. The prinéﬁpal 6bject of ﬁhe new Act was
to describe the practice of nursing and‘to defihe an
exclusive scope of pfactice, thereby giving qurses the_right
to practice nursing as defined (Elliot, 1984). Furthermore, '
joint task forces of concerned groups haveideveloped
guidelines for medical-nursing responsibilities for the
purpose of aésisting health care agencies to uphold their
responsibilitf in the d;velbpment of local policy and
procedure tqg ensure nursing competency and safe lévels of
patient care (AARN, College of Physicians & Surgeons and AMA
Guidelines for Medical Nursing Responsibility, 1987). This
process includes provision for a knoWledge, skill testing
and evaluative component tovensure ongoing nursing

competence.

Measuremr=nt of Nursing Ckmpetence

. V. 1 ous techniques have )been discussed respective to
the measurement of nursin mpetence and.patient care
outcomes; some have beencwmore successful than others. The
concépt of "compepenéy;based learning" as described by Spady L
(1977). is a process which measuresirecords, and certifiés'
within aﬁfléxible_timé frame the demonstration of learning
outcomes. ."Criterion referenced evgluation" is aimed at

measuring success by the meeting of predetermined objectives

(Krumme, 1975; Rogers, 1976). A process described by
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McCaffery, (1978) and Scott, (1972} and designed to elicit
learning needs by the checking off of items by respondent;
resultsvin "performance checklists". The techniques
described haQe to a degrec heen successful in the_
measufement of thé_specific attribute which they were ’
designed for. B

;mg current focus in'the literature-aiﬁed at a more
globgl measurement of nursing competence seems to be‘slanted
towards credentialing and certification programs (&ezina
1984; Pick 1984; Levesque 1985; Harris, 1986).

Credentialing mechanisms have been designed to assure
quality care for the public with the most generaliy
recognized being accreditation, licensure, certification and
academic degrees (A.N.A. 1979 pp. 33;40). Certification, as
défined by Drew (1984), is a process whereby a non-
government agency or association validates based on pre-
determined standards an individual'fegistered‘nurse's
qualifications, knowledge and practice in a definéd
functional or ciinical afea_of nursing. Génerally the
certificatioh process iﬁ%ludes a writteﬁ examination,
validation of experience in the field of préctice and a
periodic review and evaluation of knowledge and competénce
(Vezina,_1984; Drew, 1984). The process of recertification
assures continuedlcompétence wiEPin specialized nursing

‘practice. The time frame is regulated by the specific

certifying group and can be anywhere from one to five years
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(Vezina, 1984). Certlflcatlon programs have also taken- on
new meaning. For exampl&y there is 1ncrea§1ng recognltlon
of certification as a criterion for placement and

advancement with clinical career pathway programs.

Tyf\‘&;\ertification according to Vezina (1984) is defined as the

{

acknowledgement of those individuals who have attained a
specifiC‘Ievel of knowledge in an area of nursing
specialization; thus the nurse can use certification as a

means to expand career options. Scrima (1987) has described

“a method for assessing staff competency from the periad of

‘hire throughout employmenﬁ. The author describes ﬁ%e use of

a framework for internal credentialiﬁg wh;ch provides a

consistent and striictured method of documenting clinical
proficiencies to facilitate the achievement of individual
learning needs. The framework consists of the following

components; internal interview, performance standards,
LI N

remedial study, maintenance of competence, and certification

(Scrima, 1987).
'Certificatidn has gained increasing acceptance as a

standard for competent nursing practice, role identity, and

- accountability. It also serves as a protection for the

consumer of health care by ensuring acceptable standards of
patient GSutcomes (Drew, 1984). The American Nurses
Association has goneVOn‘recofd as supporting the concept of
credentialing and'éertification. In 1976 ANA appointed a

Committeé for Study of Credentialing in Nursing (SCN) and
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‘this committee concluded in 1979 that "certification for

specialﬁy prgétice by a non-governmental agency or
association has the greatest potential for assuring th;
welfare of the public and for standardizing the
"qualifications: for and quality of speciality practice across
the nation™ (ANA report oﬁ the -study of credentialing in
nursing 1979, p. - 679). The Canadian ﬁurses Association .
(CNA) policy on/credentialing in nursing is one of:support,
recognition and commitment. The association supports in
principle current c;edentialing practices and recognizes

that éach c:edent{al serves-to some degree the function of
protecting the public. The CNA is particularly'committéd to
promoting'thexdevelopmentﬁof certification of clinical and.
functional nursing speciali£ies in Canadd (Pick, 1984 p.

23). Hence, cértificatgpn becomes a desirable and

attainable goal for nurses in a variety of practice

settings. It is a concrete way to ensure professional
accountability and role identity.

, : : 3
Effect of Education on Performance

ﬁcCloskey (1981) présents an overview of the literature
on the effectiveness of nursing education as it relates to
job performance. Selected liferature was divided into three
areas'of_study, compétenée, performance, and quality of
carel The findings demonstrated a lack of rigorous research
in this area; suggestedtcertain directions , including the

measurenent of individual rather than group performance, the

.
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development of better measuring instmgments, and cohtrol of
the setting and individual‘variables that affect job -
performance. It was also‘}ecommended that nursing
effectiveness be defined in terms of both patient outcomes
and nursing performance. A study performed by Meservy and
Monson (1978) evaluated the impact of continuing‘education‘
on nursing practice and quality of care. It was concluded
that continuing education did improve the quality of hureing
practice and patient care; f;rther, the study documented
increased nursing awareness, gfeater interest in‘quality
patient{sﬁfe) more sophisticated measurement of care, more
positive staff attitudes, improved hcspital climate,
consensus ofvnﬁrsing personnel that patient care had
- improved, increases iniaudit-scores and increased
interaction and interventions with patients.

Turher (1987, discussed the best methods of teaching
cardioépulmonary resuscitation (CPR) and .the following
pr1nc1ples were identified from the literature; proceed from
the Smele to the complex, teach skills in the order that
they are used, deal with one technlque at a tlme, employ
continual relnforcement, practlce overlearnlng, integrate
ccgnitive”and psychomotor learning and encourage confident
employment of CPR skills. A study by Megal et al (1987)
examined the skill of parenteral medication administration
comparing laboratory proficiency to clinical proficiency

over time. Subjects were 35 associate degree nursing
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students There was no Significant difference in the numberL
of errors between the laboratory “check out" and the firs<;
clinical performance nor was anxiety related to skill
performance. Davis (1987), compared the effectiveness of
" two teaching methods for‘neurological assessment and it was
discoverig that the efficacy of both the videotape
presgntation and the lecture demonstration was supported by

study results; this was in keeping wiﬁp previous findings.
Q

Measurement of Patient Outcomes

If nurses pef%orm well, it ought to follow that
patients will receive quality care. However, there have
been few attempts- to measure patient care outcomes.

" Although tnere are instruments’available, little use has
been made of these instruments. Some of tnese instruments
include;.the Horn and Swain Criterion Measures of Nursing

" Care Quality for measuring the quality of nursing care
‘through patient‘outcomes_(National Centre for Health Service
Research 1978), the Phaneuf Nursing Audit for Measuring the
quality of nursing care received by a patient after a.cycle
of care has been completed and the patient discharged
,(Wandelt & Phaneuf, 1972) and the Wandelt;ang Ager Quality
Patient Care Scale for measuring the quality of nursing care
received by a patient while care is in progress (Wandelt &
Phaneuf, 1972). McCloskey (1981), suggests~that quality of

nursing care is difficult to define in terms of patient

outcomes. The author points out that quality of care’may»be‘
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'jﬁdged by an improvement in the patientfs Health condition

or in‘the patient needé, and satisfactien, two aspects which
may nb& be mutually exclusive.’ Second Mmost nurses work in

. gréup situations where no 1nd1v1dual nurse can be held |
accountable for the overall nursing care a patient receives.'
Finally, patient outcomes are affected not only by nursing
personhel but also by the work of other profeséionalsh
setting, g&ailable equipment and the Sgtient’s background

and resources. . The current trend,. in relation‘to the
measurement of both nursihg competence and patient outcoﬁes
is in the'developﬁent and measurement of standards of
‘practi¢e and.gtandards of;patient care (McCann, 1984;
Beckman, 1987; Weséﬁall, 1987). - %

Standards | .

StaAdards are defined bf McCann-Flynn (1984) as the
basic framework of accountability. The author elaborates by .
indicating there are‘two basic elements used in development
. of géfndards and these are Eriteria'and norms. Criteria are
rules for‘performanée énd degrees of achievement of the
expected outcome. Norms are predetermined expected.levels
of performance or achievement. Poe and Will (1987) describe
standards as a means b; which nuréing care and patignp care _
can be. evaluated. Two types of standafds are described;
standards of practice and standards of care. Standards of

practice focus on the nurse as the care provider and provide

staff nurses with a guide to that practice. Standards of
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practice are operationalized through policies, position
description and performance standards. Standards of care
shift to the care recipient and are directed at achievement
of specified patient outcomes. They,provide nurses with a
guide for patient care and are Qperaticnéliéed through
procedureé, protocols and care plans (Poe and Will, 1987).

A different approach to standérds is explained by Beckman
(1987). A standard is defined as a statement of value that’
includes the criteria andvlevel of achievement by which
practice can be judged. Ail_standapds are defined as
practice stan@ards,'but sub-categories cf structure,
process, and outcome are developed which may be derived from
systems theory (Doﬁabcdian, 1982). ' Structure standards
iescribe desirable conditions that allow or provide for
Juality of care, process standards refer thé desirable
practices that should take place in the cére procesS} and )
outcome standardc are the desirable end résults, the health
status, knowledge, perfcrmance oy other characteristic of
the patient tha; is expected as an outcome of the care
(Beckman, 1987). M

Professional as%ociations have shown leadership in the
espablishment of nursing practice standards. For example,
in 1973 the American Nurses Asscciation ‘accepted and |
published.eight'generi% clinical practice standards to lay
the foundation for professional nursing practice (A.N.A.

Standards, 1973). The Alberta Association of Registered S

~
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Nurses (AARN) in 1980'es£ébLished and pﬁblished six generic
nursing practice standards which were deemed'eSSéntial.for
thebfollowing reasons: to permit assessment bf préSént
nursing practice; to assist with quality assurance; to
enable the consumer to judge the adeqﬁacy of nursing care;
to provide guidelines for selting the terminal objectives of
educational programs ‘in nursing; to pro&idéiguidance to
researchers in identifying relationships between nursing

practice and patient care éutcomes; and to promote the

professional growth and development of nursing (AARN Nursing

 Practice Standards, 1980 p. iii). The standards of nursing

practice developed by the AARN pertain ébuthe process of
nursing -namely, assessing, planning, implementing and
evaluating. Each standard is comprised Qf three sets of
criteria. The first of tﬁese is structure which pertains to
the énvironment within'which nursing‘takes place; the second
is proéess(Apertaining to nursing actions and the third is
oﬁtcome pertaining to the‘désired effect of nursing
intervention on the pétient (AARN Standards, 1980 P- iv).
-There'has been dischssioﬁ of legal implications of
establlshlng standards and the 1mportance of establlshme;t
of standards which arg attainable (Guarrlello, 1984 ' Benner,
1984).'.As_Well, the necessity of operationalizing the
generic standard into a épécific measurable standard by e

particular agency has been stressed by many authors

(Beckman, 1987; Mason, 1984; Pelle, 1986; Block, 1977;
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‘ \Westfall, 1987)., From the literature it follows that if .a

profession is to be truly édcountable it must develop and

maintain its own standards and do so in a manner which is

meaningful and beneficial for both practitioners and ‘- _\\
consumers. Furthermore, standards Q;ﬁnot exist- in isolation

- they must be linked to- the quality éssurance framework.
In this way, standards will be a dynamic entity in the quest

for excellence in nursing practice and patient care.

Qual;tv Assurance
Many éuthbrs suggest that qﬁality assurance programs

and the efféctive monitoring of these programs present aﬁ
‘ongoing challenge to nursing dEpartmeﬁts. Quality assurance
enébmpasses a collectioﬂ'of all activities that come
ﬁogsthér‘to ensure the best possiblé cafe. Westfall-(1987),
sugéests that a guality asgurance program iiovides a

" framework for nursing acgivitieé. Thus, standards occupy an
integrél place in the quaiity assurance paradiéml Pelle
(1987), proposes that quality assurance programs are -
designed tobestablish_énd monito% stahdards.of professional

) practicé‘and ensure thfough Eontinuoﬁs measg;ement,and~
evaluation of structural, process and_outcbme ComponEnts
that these sténdardsuare met. Nursing prqfessionéls,are
increasingly concerned abbﬁt the quality of care being
delivered and Wilson (1986) believes qudliﬁxrassurance is a
part of a larger systématic program aimeq at ensuring.that'

patients receive a specific level .of care. This is. achieved
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.- by monitorinc characteristics of the system such as the
activities carrled out in prov1d1ng nurslng care and those

patlent outcomes associated with nursing which then result

o

in decision making, problem solving and changes in practlce

Schroeder and Ma1nbush,(l984) suggest that quallty assurance
beglns w{th development of standards whlch represent
accepted measurable levels of excellence.‘ In the analyses
of quality nursingxcare;4nursing‘practice standards are
broken into feasurable components-of s‘tructure, process and
. outcomes framework (Schroeder and Mainbush, 1934).
In the introduction of new technology there must be 5'

¢

control system in place whlch will monltor the effect of the

new. technology on the quallty of care. Pelle (1987) p01nts

v

out that nuw51ng admlnlstrators will be requlred to assume

“1ncrea51ng accountablllty for the quallty and- cost. of

- nur51ng services provided. Therefore, they must be acutely

aware of any change in the health care environment- and the

impact of that change on nursing practice. Keil anchidmann
'(1984) suggeSt‘that health care,facilities should ensure

that a newly achired“technological instrument does not pose

saféty,haéards'to the patient, that‘the device produces ‘fe

desired end results reliably and con51stent1y, that there

are approprlate means of 1dent1fy1ng performance defects and

> : that the quallty of the device does not deterlorate due to

4

"\X} ' equipment obsolescence.v The authors go on, toP%uggest that
s

, successfully applying quality assurance pr'hc1ples
[y hai ) L. 2 f >

Y
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consistent with each phase in the life of medical
N ‘

technological devices should ensure the nse of equipment -« Z
high duallty,‘thus benefiting patient care.. This would
include the formulation of acceptable and specific standards
in.relation to the new technology. : “VJ§‘

Further, a concept called risk management is presently
being widely dlscussed in quallty assurance circles. «'L
According to Mills (1988), risk management 15 complimentary
to quality assurance; risks are monitored throughout the
agency and there 'is an attempt to minimize, prevent'or
eliminate‘rieks, It is emphasized that evidence of such
risks may appear in varioue agency reporfing mechanisms such
as safety committee, unusual occurrence, disaeter exercise,
infection control, mortality.and.morbidity, pharmacy and

]
therapeutics, workers compensation, and union grievances to

name a few. ' /g

In the climate of cost control and quality care d;\
today it is crucial for nureing departments to ensure that
quality‘assuranceeprograms‘achieve their mission. Poe and
Will (1987) assert cnat Quality assurunce programs that fail
to do so are too costly. They go on to state that
incoherent vocabulary, unclear goals,_lack of consistency
"and questlonable clinical relevance all contribute to a less
than effective quality assurance'program. Without
consistent focus and meaningful dlrection many COmplex

quality assurance systems may be clinically useless.

[} z
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Discussion’about general nhrsing concerns in reélation to the
: \

need for cost efficiency in nealth care organizations is
receiving“a éreat'deal of a—ﬁention in the nursing
iterature. Nelson (1986) points out the imporfance of ’
_nursing input into financial deqisioné and opportunity for
nursing to study'costs associated with quality. Further Poe
and w&%&~f1987)’suggest that as‘the health care system
‘étrives fo: éost—cont&inment and increased productivity,
ﬁursing departments must develop state of the art quality
assurance‘prodramsAwhiéh are liﬁkéd integrally 'to the
hospital-wide system and directed towards a well defined
goal of quality. Pelle (1986) advocates’the»neceséity for a
unit-based quality assuranée program which 1is integrated
into the overall nursing seriCe program including the
_ngoing monitoring of nursing practice. éhe also describes
a move: towards using outcomes measures as a basis for
present and future health care quality measurement in-
response to an ingreasing desire to make deéisions based on
good information fegarding quality. One of the most
meaningful ways nursing outcomes can be measufed is to
coﬁpare them against‘established standards, in an ongoing
clinical researgh program. N

Nursing Research__‘ ; .

Nursing leaders have long supported the necessity and
importance of the carrying out nursing research and the heed

to utilize research findings in the practice setting.

-)‘ ' / s l‘\
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Schlotfel-t, (198 ' discusses the ethic of scientific

enquiry within professional préctice as being in order to
specify explicit outcomes for which nursing would be
accountable. Aiken (1982) suggests that nursing is a
sléeping giant and predicts that one of the primary
strategies for bringing ahout change and increaéing nursing
influence is evaluation and demonstratioﬂ_of the outcomes of
nursing care. According-to Hinshaw (1988), nursing is
committed to research to prévide information to guide and
improve nursing practice. Fry (1981) suggests that nursing
research provides a means by which tﬁeoretical constructs of
nursing are tested and verified and the practice o7 nursing
is improved. It is further asserted ghaﬁ in research
settings‘the value assumptions of the standards of practice
direct the way in which the scientific enquiry ié :
‘structured.

The challenge for nursidg today is to expand and
utilize the evolving scientific body of knowledge.
. Schlotfeldt (1977) has called this commitment to research
the key means by which nursing can.live up to i - poten?ial.
Gortner (1974) called‘for standards of scientific
accountébility as tﬁe means by which quality of nursing
service will be improved.‘ It has been predicted by Hinshaw
‘(1968) that nursing’s ability ﬁé use the gréwing bbd} of
‘knowledge will be greatly influenced by the quélify of the

resear-h and the processes used for its generation and
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testing. This is because the findings from the’nufsing

research program are a major resource fér inflgencing and -
shaping health care policy; thus,‘itvis essential that
information from this research be accurate and reliable.
There has. been con§{derablé diécussion of the |

. importance of research in the quality assurance pafadﬂg;.

\\\However, in methy situations; there have been inadequate
structures and pfocesses establishegd to«generaie and test
questions that arise in. the pfactice setting and incorporate
and disseminate the fiﬁdings if appropriate. éoe and Will
(1987) discuss the impo;tance of scientific e%quiry for
purpose of measurement of quantity and quality of nursing
practice and patient care and the validation of standards.
Although nursing leaders agree that nurging practitioners
should know abdut ahd use the most curfent nursing knowledge
énd technology; studies suggest this is happening only to a
limited.degfee. Luckenbill-Brett (1987) surveyed'216‘nurses.
‘to find if they were aware of 14 published nursing résearch
‘findings and found that 61% of the sample indicated the
researéh findings were used at least sometimes. Kirchhoff
et al (1982) found that only 24% —35%.of a sample had
adopted one of two innovationé she studied. Ketefian (1975)
studied the orél temperatufe téking practices of 87
registered nurses following résearch findings whiqh-reported
optimal placement‘time and discovered that only one of 87

nurses knew the-correct placement time.
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It is evident that although many,in'nursiﬁg are

stressiqg the virtues of the developmeht of a/scientif{c
base to guidé practice, some nurses remain uncqnvinced if
not uncéncefnéd. It-seems prudent for nursing to examine
this dilemma.  Notter (1978), believes that the gulf which
exists between theory and practice will narrow as pfacticing
nurses become‘familiar with research and its potential
contribution to clinical nursihg. Kikuchi et al (1982)
suggests that successful incorporation of research in the
clinical setting is attendant upon the sensitive task of
ensuring safe and ethical conduct on the part of
researchers. Morse and Conrad (1982) stress the importance
of the study of research qﬁestions which arise in the
clinical setting and define a process for the application of
geséarch to practice. Increased supervisory staff
paqticipation in all éspects of research was'fqudd by Davis
(¥981) to beCone way of.lessening the gap betwéen nurses who
&oéduct research and those who are>élinical'practitioners.

Hunt (1981), points out that for nurses to be convinced of

theAmerit of research it must to be useful to them in their

practice. She cites an example. where the problem was
addressed by beginning with a review and updating of the

~ procedure manual incorporating new knowledge and

discontinuing that which was not relevant. ‘The next step

[y

was tc identify clinically relevant quéstions which arose

from this endeavour, and study them.
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Research testing nursing procedures

I% a review of the nursing research journals there is
.én substantial number of research publications which deal
yith the teeting of nursing proeedure and techniques, some
of which are relevant for review here. There.are several
studies which deal with temperatefe assessment. Schiffman
(1982; investigated the differenee-between tempenature
taking in nerates'by axillary and rectal methods and found
a 51gn1f1cant)correlatlon between both methods 1nd1cat1ng
‘both were aébeptable for mogltorlng neonatal temperature
The effect of oxygen administration on oral temperature
assessment was studied by Hasler and Cohen (1982), and it
was concluded tﬂat‘there was no difference between oral
temperature with cr without oxygen. Further,lJachOVSky
(1985) described and compared indirect auscultatory blood
pressure meaeurement‘at the forearm site with‘vaiues
obtained at the tradltlonal upper arm site and results
lndlcated that statistically 51gn1f1cant differences ex1st
between the sites. Differences in mean arterial pressure
readings with variation in position and transducer level was
examined by Kirchhoff et al (1984). Results indicate that
in stable patients mean arterial pressure (MAP) readings are
comparable but in patients who are not stable there are
differences. |

Medication administration is another theme identified

in ‘the nursing research literature. Long (1982) studied the
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effect of medication distribution systems on medication
efrors; omission of medication was the most frequently
reported at 28.4%, wrong dosage or wrong‘mediéation were
recorded at 17.4% and errors in frequency was third at
14.9%. Faherty and Grier (1984) studied analgesic
administration in the elderly and found that £he older the
patient, the less analgesic administered. In a clinical
evaluation of three techniqﬁes for adminispering low dose
heparin, - Vanbree et al (1984) concluded fhét none of the
‘three techniques appeared clearly supefior in yielding
smaller or fewer bruiées. Poteet et‘al (i987)'fn examining
the outcome of multiple usaéé of disposable insulin syringes
found that 44.6% of 166 subjects reused their syringes; 4
syringes we%\'found to be contaminated with normal skin
flora and 15.1% of subjects did not wash their hands or
clean the site prior to the injection. -Drew and Schumann
(19865 studied the homogeneity of p§tassium chloride.in
small volume intravenous containers and found there was no
difference in the solutions whether mixed or not mixed.

Techniques utilized in nursing praCtiée have been
investigated. There havé been'several.studies on -«
therapeutié touch. Clark and Clark (1984) revie@ed the
.literatufe andifound that empirical support for the practice
of therapeutic touch is at best, weak and suggested that |

current practice is empirically little more than practice at

the plecebo level. However, Keller and Bzdek (1986)
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investigated the effects of therapeutic touch on tension
headache paig, and found that therapeuﬁic touch may have
potential beyoﬁ&hthe-placebo effeét'invthe treatment of
tension headache pain. Barsevich and Llewellyn,(1982) did a
comparisdn of the anxiety—reduéiﬁg poténtiai of two
techniques\of bathing; towel bathing and the conventionaiv
bed bath and discovered that both techniques reduced
anxiety. A study of the effects of different lifting
techniques as conducted by Gedan (1982), namely, mechanical
lift, rocking axillary self lift, shoulder assist and
straight pull, and it was found that the mechanical lift was
the most taxing'on the person being lifted. - The effect of
the birth chair on the duration of the second stage of
labor, fetal outcome, ‘and maternal blood losé was examined
by Shannahan and Hansen (1985). The findings suggest that
the birth chair does not éreSent an advantage in terms of a
shorter second stage of labor, and further study was
recommended to rule o;t greater maternal blood loss with the
birth chair.

Routine nursihg procedures such as tracheostomy care
have Been studied. Harris and Hyma; (1983) explored the
relationship between ;lean versus‘sterile tracheostomy care
in a study of post—operative'pulmunanj infection rates and
laboratory data supported pra;ticing c.ean p;océdures.
walsh et al (1987) evaluated the c¢ifect of controlled

supplemental oxygenation without bag ventilation on

N

.J\
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transcutaneous partial pressure of oxygen measurements

during tracheobronchial hygiene and discovered that in most
patients, controlled supplemental oxygenation without bag
was sufficient to prevent hypoxia dﬁring tracheobronchial
hygiene. A pilot study was conductedvto describe the
frequency with thch spontaneous tube displacement and risk
factors occurred in 105 tube fed patients. Two risk
factors, coughing_and decreased level of conséiousness, were
found to occur with greater frequency in patients with
displacéd weighted n;sogastric tubes while coﬁghinﬁ,
tracheal suctioning and upper airway intubation were
significant in the dislodging of unweighted nasogastric
tubes. 7

Williamson (1982) conducted a study to‘determine thé 4
effect of reconditioning upon bladder dysfunttibn caused by
prolonged catheterization; it was found that there was no
difference between the group which received feconditioning
and the group which did not. However, small sample sizes
were used in_that\study. - A-study by Parsons aﬁd Wilson (.
(1984) examined the effects of six body position changes
performed as part of routine nursing care intervention of 18
severely heéd—injured patiehts,,and found that passive
position changes may be performed éafely upon sevefe.clpsed R
head injured patients with baseline meah intracranial

pressure (MICP’'s, < 15 mm/Hg), provided that cerebral

perfusion pressure (CPP’'s) is maintained above 50 mm/Hg

o~

(

\
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throughout each position‘change sNichols et al (1983)
a551gned 130 patients to three treatment groups to test the
relatlonshlp between the frequency of changlng 1ntravenous
tubing and the incidence of phlebitis, ‘and it was concluded
that more frequent tubing changes are not harmful to (
subjects and in fact could be beneficial. The foregoing
studies are included as examples of the many clinical
n@r51ng investigations testlng patient outcomes and nur51ng
pgrformance. The information generated could be easily
ineorporated into procedure ahd pplicy'manua;sgif* s
appropriate. This would then facilitate the dissemination
agd utilization of new information useful in clinical ..
setting. | ' '

Research on Capillary Glucose Monitoring

The specific nursing procedure which is addréssed in
this study fs capiilary blood glucose mohitoring whieh
involves the use of the glucose oxidase strip. The glucose
oxidase strips were introduced in the 1960's; however, they
were not widely used until the middle 1970's. Reasons

Aidentifiea in the literature for the development of this
method of capillary glucose testing were limitation of urine
testing methods, inconvenience for patients who requlred

° frequent- laboratory blood glucose testing, portablllty and
cqnvenience and the importance of normalization of serum

glucose in the prevention of complications of diabetes

(Chiasson et al , 1984; Skyler et al, 1980; Irsigler et al,
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1 1980). Consequently, it appears that the briginal'intent'of

the use of gluéose oxidase strips was to facilitate home
monitoring of blood glucose; it ggéms that they were
intended for use only by diabetic patients bhemselveé;

The products presently available to measure capiilary
blood glucose are many and varied. However, all utilize the
same principle which consists of a reagent. strip impregnated
with glucose oxidase coupled to a chromosome which develops
a color reaction to the glucose in the éapillary blood
sample. The results cén be interpreted visually or with a
reflection meter whicﬁ is frequently calibrated to maintain
reliability (Hernandez, 1983; White-Surr, 1983; Orzeck,
1982; McNeil, 1983). The most common of these strips are
the dextrostix and chemstrip; the corresponding meters are
‘the éextrometer and accu-chek.

With the recognition df the vital importance of the
normalization or blood glucose in the preventioh of
complications of diabetes, the use of these glucose oxidase
strips has become widespread (Irsigler'et.al, 1980; Cahill,
et.al 1977; Jovanovic and Peterson, 1980; Barr et’al,.1§84);
Outpatient cLinics and .inpatient hospital settings are
increasingly_u£ilizingAthese methods of.glucose monitoring
and in -the majority of cases they afe being performed by
staff nurses at the bedside-(Schiffren et al,»1983; Aziz et
al, 1983; Orzeck, 1982). Reasons identified in the.

literature for the increasing use of these strips are
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‘instant results thereby eliminating long waits for

la56?§tory Qalues, lack of paperwork and perceived
reliability of these methods by medical and nursing staff
(Forrest, 1979; Drucker et al, 1983).

Numerous studiés have appeared .in the literature which
have tested the_accufacy,of the glucose oxidase strip and
their ihstruments in the measurement of capillary blood
glucose. These studies have been conducted by physicians,
nurses, laboratory personnel‘and manufacturing companies.
Virtually all the capillary glucose ménitoring systems
tested have been remarkably accurate when adequate edEcation
and frequent uéagé are factors in the situatioﬂ in which the
procedure is performed. These studies have been cérried out
on specialized nurseé, physiclians, laboratory technicians

patients and to a lesser degree bedside nurses.. Specialized

nurses and laboratory workers 'show consistently high

correlation coefficients of .92 to .98 as compared to
reference laboratory values (Drucker et al 1983; Chiasson et

al; 1984; Shapiro, 1981). Studies done to determine

patients’ performance of the glucose oxidase procedure have

shown varied results with the correlation coefficients of

-48 to .88 (Aziz and Hsiang, 1983; Fairclough et al 1983;

Reed et al, 1986; Sonksen et al 1980). Nevertheless,
humérous studies have shown that well educated patients
obtain‘resultsiwhich are as satisfactory as those of

professionals (Ikeda et al 1978; Walford et al 1978). As -



well, patient studies reveal that the colormeter methods are

more accurate than the'yisual method (Aziz and Hsiang, 1983; -
Frindik et al 1983) and patients, who experience eyesight
difficulty, scofe higher with che use of the colormeters
(Lombrail et al 1984; Aziz and Hsiang/ 1983). Wing et al
(1986) observed 62 children and adolescents while performing
self—mgniﬁogéng of bloodiglucose (SMBG) to'determiﬁe whicﬁ
éf the behaviors involved in SMBG were most-likely to be
performed”incorrectl; aﬁd which errors haa the greatest
effécﬁ‘on the accuracy of SMBG readings. Behaviours related
to cleanliness and timing were performed most pooriy; only
60% of tﬁé subjects correctly timed the first minute and 30-
33% cérrectly ti d the second intervél. The behaviour thap
had tﬁe greatest effect on the éccuracy of the SMBGIfeading
was that concerninnghether<the‘blood~was adequately wiped
from.theﬁChemstrip'BG. Therefore, it was concluded that
this behaviour -should receive mofe emphasis in SMBG tréining.
'pfograms.

There have been several studié; carriéd‘out to.
aetermine bedside nurses’ reliability in the use of these

method33.§qme?§§ which show disturbing results. 1In a well
Cepe R s D .

- O AP X

fdo¢umént§€§ 'é% by Drucker et al (1983), a comparatiye“

4

. ' . . T
.yﬁﬁe to determine reliability of performance of

PN

the dextrostix/glucometer pfbcedure by laboratory workers,

. L)
analysis was

bedside nurses, and a general practitioner. The findings

showed that laboratory workers were accurate in 95% of the
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cases within + 2 standard deviations of the mean&reference
laboratory value, whereas nurses achieved this Level of

v ‘ ‘
performance in only 35% of the cases; in only 20% of the
cases were general practitioners within this acceptable
range. Even more alarming, the study indicated that nurses
in 56% of the cases, and general practitioners in 40% of the

cases, were outside of the + 5 standard deviations of the

mean reference value. However, ' _horatory workers were

never outside this range. A further study by Smith (1983)

‘corroborated this finding with 72 out of 128 staff nurses

demonstrated a coefficient of variation of greater than 10%,
whereas onily 2 out of 126 laboratory technicians were
outside‘thgs range.

In a nursingvsﬁzdy by Hilton (1982), the technique was

observed while registered nurses perfcrmed the visual

chemstrip procedure. Five.critical elements were defined as
being vital for reliable ﬁerformance of the chemstrip; the’

findings initiatéd that only 20 of 75 registered nurses

performed the procedure with 100% complianée with the
necessary elements. A limitation of this particular study
- was that there was no laboratory reference value done to

‘determine t@e actual ;eliability coefficient of the

. ’ . kS
chemstrip recordings. _,

A project by Aimond§(1986) examined éapillaryﬂblood
glucose monitoring and set ‘out to discover‘whgther nurses

achieved results withiﬁ‘acceptable limits for linical
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'practice detefmined to be within 20%ﬁof the reading obtained
by the pathology lahoratbry. The findings from the study .
indicated' that over 50% Bf»the results were outside this
limit. The study also shéwed,that 60% of the nﬁrses did not
éarfy out the procedure aéCufately as measured by 109%
compliance with four critical elemehts. The most -common
\Eéults were failure to cover the test‘pad and poor'technique
for washing the blood off the strip. It was also found .that
generally nurses were unaware of the importance br
significance of the propeduré they were performing. It was
thuS'congluded that ,education was necessary to imprqve
.accuracy (Almond, 1986). :

In order to determine the accuracy of ;apillary glucose
measurement by staff nurses, Godinebet al-(1986) initiated a
program for instructing general staff nurses on the use of
chem%trips'bG stfips and Accu—éhek bG meter. As a piiot
study, nurses on four‘geﬁeral medical and surgicai ho§pital
floor performed capillary‘;lucose %éterminations within 15
minutes of the drawing of venous blood samples for
determination of plasma glﬁcose'Ln the chemistryflaboratory.
Two hundred and ten paired measurements were made by 31
nurses. A Pearsoh~correlation cogfficient of .96 between
bedside and“laborétory glucose measurements was obtained.
Therefore it wés concluded that properly superv}sed o

capillary glucose monitoring can provide a valuable adjunét

to the care of the hospitalized patient with diabetes. e

/
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The Committee on Monitoring,Devices of the Canadian
Association of Pathologists has developed guidelines on the

use of blood glucose meters and non metered blood giucose

regent strips in hospitals. This was done in response to a

- [

. Cross séctlonal survey of Canadlan hospltals which revealed

;a largeedlverSLty of practices in the use of blood glucose
éeter; ;1sual blaod gzhcose.reagent strlps as well as
personnel prov1d1ng the service. The guidelines stress the
importance of quality control of'the/equipment, supplies,

. and operator performance, and further recommends that the
hospital laboratoty be directly responsible for quality
coﬁtrol,'pfeventative maintenance and proflC1ency testlng by
the.uge‘bf stahaards, controls and 81mu1taneous
determinations. of the venous blood glucose level by the
'laboratory. In terhs of quality assurance, the guidelines
state that uaers must perform the procedure with reasonable
frequency to maintain skill and'reliabilitx. As well, the
service should be subject to periodic audit by authorized
medlcal staff angoadmlnlstratlve offlcers of the
lnstltutlon.. Furthe&, procedures.tOﬂestablish, implement
and evaluate decentralized blon gfﬁcose measurements and to
evalaate the performarice of.begéoﬂnel should be included in
the acCreditatiOn'program‘offthe Canadian'Council of
Hoséltal Accredltatlon (Commlttee on Monltorlng Devices of

the Canadian Assoc1atLon)of Pathologlsts, 1988).
t ) o
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It is clear from the literature that in spite of the
T . ' A .
increasing use of glucose oxidase strips, there have been .
: R :

-

concerns about the monitoring of current end ongofhg 2
accuracy.of these methods._ Thiz is disturbing‘as nursing’
staff have assumed the respohsibiiity'foﬁ»a‘fdnctiohwwhich
has been traditionalkly performed by the laboratory w1thout
ansuring the establlshment of the quallty control program ‘
nich 1is integral ih a laboratory‘settlng. ‘Several studies
have docunented addduate aCCuracy‘levele;with the
estagllshment ~and malntenance of, an educational program
LT

(Wllllams et'al 1984; Hilton; 1982; Joyee‘et al, 1983;
Godine et al 1986). :Other_studies have demonstreted low
accuraoy levéls without'adeQuateseducationél programs

(Drucker, 1983' Kﬁmond 1986) It was, the purpose of this

study to determine the effects of a carefully desrgned

e

educational program on the’ atcuracy of the visual bG
chemstrip procedure by staff nurses 1n -a 1mpat1ent hospltal
Esettlng. Therefore the unlque contrlbutlon of this study
;was to clearly establish the efﬁect of am‘educational
program on the accuracy of the.yisua% chemstrip procedure.
The information generated could.be u;ed by hospital
.personnel in the development of‘specrfit stenderds of
patient care and nursing practice for the_thehstrip
procedure and incorporated into the quallty assurance

program. This would ensure on901ng compllance with the

established standards. It 1is essentlal that the nur81ng and
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='1abofatory'departments.work collaboratively in order to

establish effective and efficient procedures which will show

acceptable levels of accuracy on an ongoing basis.

46
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CHAPTER III |
.Methods'and Procedures
Regearch Design
An prerimentai design was used, namely the post tést
only design,(Campbell aﬁd Stanley, 1966). The purpose of
the study:wasnég e;plore'the relationship between the
it :

administratioﬁyof'a certification pfogram to nurses and the

accuracy éf their perfaﬁmapce of the visual chemstrip‘_'
procedure. ,As‘weli,-éstimation of the accuracy of the

chehstrip.procedure under certain conditions was a study.
gobjective._ The two conditions néCessary for an experimental
.design, experimental hanipulation and randomization were
met. Eiperimental manipulation was achieved by the

administfatién of the certification program to ;he

experiﬁgptal group énd not to the control group.
Randomiéation was met by randomly assigning parpicipants to
" the control and experiﬁental groups.

Study Samples

Nursing Group The total population of nurses who are

employed on fouy 40-bed medical units was sent a letter

s
requesting their‘@ﬁ%ﬁicipation in this study. One hundred
i 4 0 RS
~and two letters were sent out (See Appendix D): Names of
1

nurses were obtained from the position control computer

sheets obtained from the unit supervisors of the four units

)
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lnvolved Included yith theAlettef was a consent form for

s°< 14
.

nurses’ participationLin the studx,(See Appendix B).

. : : 7
Eighty-four nurses responded and consented‘to participate in
the study. The 84 nurses or 82% of the target group were

then randomly assigned to ‘the experimental and controL:V

groups by the use of a random number table.

Patient Group The target popﬁlatﬁd% for this group
consisted of all patients who were admitted to the four
medical units and who had an SMA-6 or blood glucose test
ordered by their physician during the time frame for the
data collection. An e#planation of the research project was

: : ¢
given to each patient and written consent obtained for the
chemstrip to be performed within‘one minute of the
laboratory test (See, Appendix C).
Setting

Four 40 bed medical unlts of a 550 teachlng acute care
hospital were used as the setting for this study. The
medical service was the area of the hospital where most of
the chemstrips were done because of the treatment and
diagnostic nature of the patient population. Therefore, the
nurSes on these units were thought to be the most competent |

in the performance of the chemstrip procedure.

Data Collection Procedure

All nurses participating in the study ' cher in the

s

experimental or control group were given an identification

number and sent a letter with explicit instructions for .
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prbceed‘ng (See Appendix E & F). The nurses in the

experiméntal group*were instructed to bégin with the data
collection after they were certified for;the chemstrip
procedure. fThe‘protocol for the/studyﬁgﬁipuléted that each
nurse would do two chemstrip proCédurés‘on patients who had
blood glucose or SMA-6 ordered. The thient’s'informed
consent and signature was obtained by the nurse involveq.

As well;‘there was liaison with the laboratory staff. The
proced;re stipulated that‘the nurse contact the laboratory
~staff in advance to inform them that a concu;rént chéggzrib
was to be done.. The laboratory staff were re;ueséed to
noﬁify the nurse upon reaching the nursing upft. .The

chemstrip was then done within one minute of the blood being

drawn by the labonatofy_staff. Data forms were also

provided to all pafticipating nurses e Appendix G) and

ccompléted as directed. The data formg"ﬁcludedvpatient
demographic data as well as the nurée's identification
number, date, time and chemstrip result. When completed,
the déta forms were placed in a container provided on each
nursing unit. As well, the signed patient consent forms -
were kept in a labelled folder on Qach nursing ﬁnit. The
‘nurses in the control group proceeded in thevsame fashion
with the exception that they did not receive the
certification program. This process was continued until 90%

of the data was returned which took approximately three

months. The principal‘investigator collected the data forms
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and signed patient consent forms twice a week. As well, the
. ‘ .; ‘.
concurrent laboratory blood glucose values were obtained in
conjunction’with the laboratory staff and marked on the data

form. uThe data were comprised of a series of chemstrip
<3

recordings performed by nurses from the experimentzi and

control groups as well a he concurrent laboratory blood

glucose recordings At thekgonclugipn
s
collection process, . a total o f thirtyab,

experimental group‘had_parti%ipated in .
performed one to two chemstrips each to a total of sé@énty
‘chemstrip recordinos; the control group.included‘tnirty—fOur
participantsbwho had performed two cﬁéhStrips eacn to a -
total of sixty-eight chemstrip recordings. Six pieces of
data had to be discarded for various reasons guch as
incorrect timing andﬂmissing information.

An analysis of the existing levei of accuracy of the
staff nurses performance of the Visual chemstrip procedure
was carried out by assessing the‘relationship of the
chemstrip value of the nurses in the control group with the
corresponding laboratory value. The next step in the data
analysis process was to determine the effects of a
certification program for nurses on the'accuracy of the
nurses’ performance of the visual chemstrip,procedurez/ This
was achieved oy assessing difference between the data from

the experimental group and data from the control group.

Finally, the experimental group data were further sub-
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divided to determine the effects of the time interval

between the certification data and thei&hemstrip test date
on the accuracy of the chemétrip recording.

The existing level of accuracy of nurses’ performance
oé‘fhe visual chemstrip procedure on four medicai units of
thé study hospital was determined.by the assessment and

-analysis of the control group data.. Each of fhé thirty«fouf
nurses from the contrdi group who participated in thé study,
pefformed two chemstrips on patiehts within one minute'of'a
.laboratory bigod glucose being drawn by the laboratory
stéff. The data from the contfol group were organized into
two measurements; the first being Nurse I and Chemstrip
R?cording I; the second being Nurse I and Chemstrip
Recording II.  The concurrent laborétory blood glucose was
included for all chemstrip recordings. 'Eagh of the two
measurements in the control:%roup included thirty—four
chemstrip recordings and thirty-four laboratory blood
glucose recofdings. |

As‘noted in Chapter I,'performance of the chemstrip
procedure by.nurses began ih 1983 at the study hospital.
Nurses were performing 400-450 procedures per week on the

four ;;lsing~units at the time of data collection. An
education prégram was administered to most of the nursés
~when the‘pfocedure was initially introduced. Following

that, brief inservice sessions on the procedure occurred.

As well, new employees received an educational’program to
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teach themlhow to perform ﬁhe chemstfip proceduré as part of
their orientation program. However, it was evident that the
J
existing educational programs did not generate the depth or
consistency of the certiﬁ%%ation program which was developed
and administered to thé nurses in the experimental,group.
Therefore, although the thirty-four nurses in the control
group had received some education about the procedure, the
education provided was inconsistent in terms of breadth,‘
depth and chrrency. For example,»there was no‘evaluatiVe
componént built inﬁo the program such.as pre and post tests,
or deronstration and return demonstrétioﬁ of the chemstrip
technique. 'As well, the brief insérvice‘sessigns of the
Pprocedure did not include a demonstration, return |
demonstration or evaluative component.

Since subjects for the control group were randomly
selected, the educational factors idegtified in the previous
paragraph.would, in ;?l likelihood, be randoﬁly distributed
throughout this group-.._ Therefore) anéleis of result§ would
yield an indication of the stqtus quo in terms of the EPrses.
performance of the chemstfip procedure on the fou: medical
units involved in the study.

- The data from the experimental group were analyzed and
Hsequéntly compared to that from the control group to
de. Tmine the effects of a certification program for nurses

on - e accuracy of their perfofmance_of the chemstrip

prc =dure. At the outset of the study, there were»forty—two
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nurses randomly assigned to the experimental group to whom‘
a certification program for the chemstrlp procedure :as
admlnlstered Thls program conSLSted of an in depth
theoretical component as well as a skill testing component
which}included a practical demonstration by the instructor?o
and retq?n demonstration by the participaot. An evaluative‘
component was also part of the certification program (See
Appendix A). The certification program was admioistered to
small groups of nurses. from one to a ﬁaximum of four nurses

at one time. The instructors were two nurse clinicians

whose qualifications included a baccalaureate degree in .
3 :

nursing as well as several years of clinical nursing

education. Further, the two instructors normal tour of duty

included the teaching, and orjentation of staff nurses. The

certification program“consisting of approximately two hours

of pre-reading as well as a lecture component,
demonstration,ireturn demonstration and post test was
completed over an approxlmate one hour time frame per
individual session. The certlflcation program was

administered to al1 the nurses in the experlmental group

1

ové& a four week tlme frame As soon as the certlflcatldn
3¢ ‘, -

process was compiEEad for an individual, the nurse was.
1nstructed to proceed with the Qerformance of two chemstrlp'
recordlngs on patients who had consented to participate ln

4('

the Study and within one minute of the draw1ng of ‘blood for

2.

v
’
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the laboratory blood glucose test being conducted by
laboratory staff.

At the end of the data collection period, thirty six
nurses from the experlmental’oroup had participated in the-
study. Thirty- four had performed two chemstrips each and
two had completed one chemstrip each. The analysis of the
experimental group then, provided an indication of the
effect of the certifioation&program on the accuracy of
performahce of the chemstrip procedore; The only known
difference between the'experimehtal and control group was to
be fOQnd in their exposure to thg certification program.
Thererore,.if theére were differences between the th groops,

< is likely that these could be attributed to the
interventioh. This data were also oréanized into two
meaSures; the first.beiho Nurse I and Chemstrip Recording I

to a total of thirty-six chemstrip recordings and Nurse I

and Chemstr;p Recordlng IT for a total of thlrty four

recordlngs.«¢Mbreov‘ﬁQ the concurrent laboratory blood

glucose value waeflhcluded for each individual chemstrip

N

recording.

/JRF

ThEEthéeat to 1nternal validity. posed by history and

maturaﬁlon was reduced by the randomization process.
. Hlstory refers to events inmt addltlon to the intervention or

the cer%lflcatlon program Wthh may affect the outcome.

Wlth random a581gnment to experlmental and control groups,

-

2 g ~
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it can be éssumed that extérnal‘fgctors would be as likelx' :
to affect one group as the other: ‘The only probable
difference then between the control and the experimentél was
in the éxposure to the intervéntion. Thérefore, if there
are differences between graups, the likeiihOod oﬁ the
differences being due to the idterventipn is high.
Maturational effects or changes that occur wver time would
affect both groupé similarly as Weil. However, éince\tpe
"data were collected over a fairly short time frame, effects *VMV/
from maturation should be minimal. Furthef, there was some .
question.in reiation to the effects of the time interval
between the certification date and the test date for tﬁe
~experimental grdup. A decision was madé to investigéte this
factor in the data analysis.’ |

The possible threét to internal validity from
differences in outcome that‘éould be attributed‘tO‘ - L
experimenfal mortality #sas not a factor. Although there
were four subject withdrawalS»dqe-to resignation and
transfer, it was not cbnéidered é{significantlféctor. The
responsé from patients was excellent and participation rate
in the study was. high. There were 110 patients whd
consented to participate, some of them more than once.

- There were only two'patients.who refused-to participate.

The acguracy and precision of the laborétory glucose
tesgtvalue was assumed bécaﬁse of the well established

3

quality control program operating in the laboratory. The
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laboratory at the study hospital pafticipates in aﬁ intgﬁ—w
labordtory program"(wéstérn United Sﬁates and Canada) to
ensure the.accuracy,andAbrecisipq of blood analyses. A
correlatioh;co;efficient of .95f?s maintained by this
Qhalityicontrol methdd.i The accuracy of the glucose oxfdaée
strlp was ensured by supplylng chemstrlps to the nursxng
units which were not outdated and which had not been
ulnadvertently exposed to sdﬁli@ht The investigator made
'checks twice a week of the chemstrlp contalners to ensure
the cap was tightly on and that the chemstrlps were not
outdated. On\no occasion was any problem é;Qnd with‘the
containers,. ' | -

I In terms of éxternal validity or the degree to which
the findings can be generalized to other populations, one
hopes to generalize the findings to nurses in similar
settingé who mighf be asked to pe;form this procedure. The
medical units were chofen.for the study bécausevof thei;
relatively homogeneity as far as the regular'performanée of
a higﬁ number of chemstrips, and the amount and type of
instruction:which had beén giVen to’the nurses. It was
decided at the outset that nurses who “had prev1ously been
certified for the chemstrlp study would not be included in
this study,~however, this was not a factor as none of the
nurées in the target populafion had ever been certified for -
"this procédure. A factor>which may influence

generalizability.is the number of cheﬁstrips performed by

3



#

| i

each nursevwithiﬁ a certain t_me period per nursinggﬁnit., »

Because of‘the’néture of the p:tient poéulationlfn gﬁ&tain g
, g

- clinical settings, some nurses are rarer'requiredﬁéo

perform the chemstrlp procedure; the generallzatlon of'

flndlngs to these 51tuatlons would seem to be 1nappﬁbpr1ate.

,,\,

. Data Ana1151s - 4 : “ﬁN

The statistical techniques known as simple regressit

'analysis and Student’s t test were &tiiizéd Eo analyze the ™ .
data-in keepihg with previeusly outlined stuéy objectives.
The relationship betweén the laboretory and chemstr'p values
- for both ggperlmental and control groups was expressed in
terms of R2. Results for the experlment and control group
were then compared on the basis of a one tailed t test. The
t-test for independent samples was utilized for this
particular analysis. |

Further, an analysis was undertaken to asséss the
effect of the time interval between the cert%fi,ation
program and the test date relative to the accuracy of the
chemstrip réeoidings. }An arpitrary cut—off date of three
weeks was established} the exgkr;mental group was.sub—
divided into those chemstrie/}ecordings which were done
within the tihree week timeftame of the certification date’
and those performed outside of the three week timeframe.
The relationship between chemstrlp recordings and laboratory

results, was again expressed in terms of R2 and the

[ 4 B
. .

differences Jbetween groups ~ompared on the basis of a one

BN

v

tailed t test.
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\Chapter IV

Results and Discussion

In this chapter, the results of the study are analy7ed
and discusged in the light of the research objectives |
outlined in Chapter I. The relationship between‘the
chenstrip recording and the laboratory value was determined
by 51$p1e regression analysis and the differences between

groups was assessed on the basis on a one tailed t test for

independent samples

Control Group Data .

" There are:two measurés of control. group data; Nurse
I/Chem I and Lab I and Nurse I/Chem II -and Lab, II. For both
measures the percentage difference between chemstrip - d
recordings and laboratory blood glucose recordings was
cahtulated for each lnleldual recording. The data from
Nunse I/ChemI/Lab I contained a range of percentage

+

difference values from 1.83 to 363.33 with the mean

hgercentage difference being 71.53. Regression analysis for

- measure Nurse I/Chem I/Lab I with n = 34 yielded a = 7.70

o

and b = .419 (See Fig. 1). The‘intercept‘(a) is thevpoint‘
at which the line crosses the y axis which in this case is

7.70. The slope (b) is the angle of the line relative to

‘the X and Y axis which in this case is .419. The square of’

T (RZ) indicates the proportion of the variance in ‘Y that

can be accounted for in X. In this group, r = .419 so R2 is -

-175. This indicates that 18 percent of the variability in
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\

theﬁchemetrip recording oanabe understood'in terms of. the
:Variability in the laboratory value. The remaining 82
percent is unrelateo to individual diffﬁrence in the
laboratory value and constitutes variability from some ;;her
source of influence. T;e data from Nurse I Chem II Lab II
contained a range of percentage differences from 1.14 to
236.36 with theﬁﬁean percentage difference being 41.75;
Simple regression analysis with n = 34 yielded a = 5;45 and
b = .416 (See Fig. II). This means that for this measure 17
percent of the va@fab@lgty in the. chemstrip value can be

{}

’ understood in q;rmsmofﬁ¢he variability of the laboratory

value and the remalnlng 83 percent constitutes variability

from some other source.

»Regre551on analysis was done on both measures of téf

AY

control group data and with n = 68 ylelded a =6.54 and b =
-421 (See Fig. III). Therefore for the total measure of the
control group data only- 18 percent of the variability in the

&

chemstrip recording can be understood in terms of the
variability of the laboratory measure. The remalnlng 82
percent constltutes'varlablllty from some other source.

3
Consequentlyf the control group data indicate a lack of
relatlonshlp between the laboratory measure and chemstrip
recording. Iu practical terms for both these measures the
use of the chemstrip value to predict the laboratory value
is highly inappropriate as the chemstrip value measures very
little relatlve to the - ‘laboratory- value.

- d
5
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Experimental Group Data

| There aré also two measures of experimental&gggup data
Nurse I Chem I/Lab I/ and Nurse I/Chem IT/Lab II similerly,
as for the control group the percentége difference betvieen
"chemstrip recording and laboratory reéordings was calculcted
for each individual recording. The data from Expefimental
Ndfse I Chem I Lab I contained - 34 recoraings and a range
'of‘pefEentage‘differences from 00.00 to 39.58 with a mean of
11.44. Simple'regressibn énalysis yiélded a = 2.12 and b= "
”.709 (See Fig. IV). Therefore, 50% of the variability in
fhe.chemstrip recordi@g can be understood in terms of the
variability in the légératofy value. The remaining 50% is
unreLéied fo individual differences in the laboratory value
and constitutes variability from some other source of
influedce,l Further, the déta from Experimen;al Nurse I Chem
. I1 Lab.II.thch céntained 36 recording revealed a range of

: percentage differences ffom 0.00 to 42.80 with é méén
percentagé‘différence of 8.11. Regression analysis ?ielded

a = .292 and b = ;982‘(See_Fig; V). 1In view of these

results 96% df.the.variance in the chemstrip value in this
 .méasur§'is related @o'individual differences in the
laboratory‘valué; ‘Therefofe, the remaining 4 percent
‘constitutes variability from some other source. The two
.measures analyzedliogether.yielded n =70, a=1.54 and b =
.793 (See‘FiQ.lVI). lTheref@fe for the total measure of the
expefimental group. 63 percent of;tﬁe”variability in'the

)

/
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chemstrip can be understood in terms of the varidbility of
the laboratory measure and 37 perc¢ent is unrelated to °
individual differences in the laboratory value. On a
practical level the analysis of the experimental group
indicates a significant degree of relationship between the.

laboratory measure and the chemstrip value.

Comparison of Experimental - and Control Group

The analysis to establish the differences between the
experimental and\ccntrol group was carried out using an
independent Student t test. The following computatlons were
carried out as a basis for. the analy51s (1) the percentage
difference between chemstrip value and concurrent laboratoty
value for each measure of both experimental and ccntrol
‘groups and (2) the mean percentage difference of bcth-'
measures within the experimental and control group. The
null hypothesis in this case assumed there would be no
difference in accuracy levels between experimental and
control groups. The substantive hypothe51s states that:
staff nurses who have successfully completed a certlflcatlon
program (experlmental group) will show more accurate
chemstrip results than those staff nurses who hace not
received»the certification program (control group) ;Ls
tested bjﬁthis comparison of the experimental and control -
group. The leyel of significance was specified at .01l.

Thus there is only one chance in one hundred'that a

particular result could have occurred by chance alone. A
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one‘tailgd.t test was used to analyze the data. The
observed value of the statistic was calculated to be 5.16.
Thir was far beyond the critical value of 3.35 for a one-
tailed probability of .01 (See Table I). ’Therefore, the
hybothesis for the study was clearly supported. It Qés
evident that the perceﬁtagevdifference between the chemstrip
value and the laboratory value for the experimentai group
was‘eignificantly less than the percentagé.difference
between éhemstrip value and iaboratory value for the control
group. This suggests that the experimental group was more
accurate than the control group in performing chemstrip
recordings as measuréd by cbmparability to the laboratory
measgfes; Consequehtly, since the groups were randomly
assigned and since tHe_only known differente between the
- groups was theilr exposure to the interventiontktﬁe
administration of the:cerﬁification program), ﬁhe differegcel
between the groﬁps was attributed to this intervention. The
vital importance?of a propér educational program which -
includes both theory and practice as well as an evaluative
component was étrongly supported by the results.

The experimental‘group’waé furﬁher*subdiﬁided into two
groups agc?rding fo the time differenée between the
ceftification date and the chemstrip test date. One group
included those who had chemstrip recordings performed within

three weeks of the certification progrém (Chem I/Cert I);

the other group included those recbrdings which were

s
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performed at a'point in time outside of three weeks

- following the certification program .(Chem I/Cert I1). The

‘;\

total number of recordings in the experimental group .was

seventy; thirty-five were done‘within>the three week |

timeframe, and thirty_three werefoutside the three week

CntOff date. Two groups were then compared to determine

dlfferences in the accuracy of performance of -the nurses.
e

The SubgrOUp Chem I/Cert I yielded regression analysis of a
s

= .650 and b = .887 with n = 35 (See Fig. VII). This

T

indicates that 79 percent of the wariability of the

chemstrip value can ggfunderstood in terms of the

variability in the laboratory measuref Therefore 21 percent
is unrelated to lnd1V1dual differences in the laboratory )
value consequently, there 1s a 81gnif1cant degree of linear

relationship between laboratory'and chemstrip value of this

Subgroub. The subgroup Chem,I/Cert-II"yieldediregression

~ analysis .of a,? 2.83 and b = .669 with n.— 33 (See Fig.

Viii)v' This lnulcated Qﬁat 45 percent of the valuability of

the Chemstrlp value can be understood in terms of~ the

' yarLability in the laboratory measure while 55 percent

v

COnstitute variability from some other source. Therefore

this subgroup reveals a significant degree of relationship

between laboratory and chemstrip values The one tailed t-

test dld not-reveal a 51gnificant difference between groups

a

(See Table I11). In pradtical terms thlS finding indicates

that there was - no effqu‘based on the early or late
o
A}

vy
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performance of the procedure fOllOWlng the certification
program, However, this finding may be of limited value that

it evaluated a relatively short span of time (0 6 weeks)

O
_g) Further followup in several months to assess accuracy levels

could produce interesting results.

Su mmary

The data analysis confirmed to a'large degree that the‘
concerns and questions relative to the ongoing accuracy ot
the nurses performaice of the chemstgipéproceduré were
indeed very valid. The control group data revealed‘that
there was a unsatisfactory relationship between the

chemstrip value performed by the nurse and the blood glucose

, - value performed by the laboratory staff Given that the

laboratory blood’ glucose value maintains a Pearson’s r of-
.95, it is assumed to be the accurate value. Thus, the
chemserip values obtained by the nurses in the control group
disclosed significant margin ofierror as compared to the
laboratory value. This finding was significant in that it .
indicated that for this group of nurses, one could_not |
confidently predict the laboratory blood glucose based‘OnA'
the chemstrip recording performed by the nurse. Therefore,
clinical deCiSions such as the ordering of insulin based on

N .
the chemstrip;value, would be clearly inappropriate”given
these findings Conversely,.the analysis of the {;

expesimental group data revealed a- strong linear

.-relatmonship between the chemstrip recordingoby th€>

—— .
! »

1
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nurse and the blood glucose recording by the laboratory. A

high degree of accuracy in the nurse’s performance of the

chemstrip as measured by the tightness of fit to the

laboratory blood glucose level was.indicated. This is

significant in that for the nurses in the experimental group

»

one can predict with some confidence the 1aboratory blood

glucose based on the result of the nurses performance of the

B

'chemstrip.

;uoreover, the.-t-test analy51s, used to compared the’
st ‘ ‘

Wﬁ%frthe expérlmental and control~group in relation to

I

1-ect of the’ educatlonal program-on the accuracy of the

gt

4ch$m§tr1p performance, ‘revealed that the experlmental group

Y ’}3fferenCe from

has s;gnlflcantly rogﬁf aveggge perg;

laboratory-results 1ndlcat1ng‘that"ngﬁf
Nt s

' group were much more accurate than the control'group. It is

likely the difference between the groups then can be

attributed Go the 1nterven%mon of the certification program
K,\‘«" . -
since the groups appear to dlffer only on thlS dlmen51on.
, ] :

‘Thus' the certlflcatlon program cons1st1ng of .a theoretlcal

,practlcal ‘and evaluatlve component appeared to. be

dsufflcréht to 1mprove the aCCuracy level of the nurses

o
'

performance of the chemstrip procedure to an acceptable

leﬁei

Further analys1s of the data 1nvolved subd;v1d1ng the

-

eXperlmental group to rnclude one group where chemstrlp

3

‘gecordlngs were performedAwlthlnaa,three~week.cutoff date"

Py

Is
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" from the certification program (Chem I/Cert I) and another |
'#sub—group with those chemstrip recdrd'4~s later than this
¥ three week cutoff date (Chem I/Cert II). The two tailed t
test did not reveal 51gn1flrant dlfferences between the two
groups. This finding indicated high accuracy levels of
nurses’ performance-ef the.Chemstrip procedure over :sthe six
T
week time frame appeared to result from the certification
program. These results can only be considered to occur énly'
as they relate to the time periods studied. It is noted
that althdugh the t test did not reveal a sig;ificant
.difference between the greups, the accuracy levels did
decrease somewhat from sub4gropp.Chem I/Cert I (within three
weeks of certification dates to sub-group Chem I/Cett II
(outside three weeks of certification program)o (see Table .
"III and Figﬁre VII and VIII):. Thus, future follow-up to
determine if accuracy levels continue to decrease over time
would seem to bewﬁarranted.
z Because of the clinical significance of the results eflt
the data analysis, the study hospital was codtected
lmmedlately and informed of the results Since clinicalku
dec1s1ons contlnued to be taken based on . the chemstrlp
recordlngs and 51nce some'nurses throughout.the study

’

hospital -were uncertified it was believed to be necessary to

inform the necessary hpspltat personnel S0 that appropriate
) actlon ‘could be taken to correct the def101ency. Possmble'

"actlons whlch could be taken include an exten%ion of the_

N -



'certlflcatlon program to all nursing staff or a . |
dlscontlnuatlon of the chemstrlp procedure by narsing staff
in selected areas. o fu

| Furthermore) eveu if arl‘nurses are certifiedvor‘if
there 1s selectlve performance of the chemstrlp procedure by
nur51ng staff it is essentlal to ensure that accuracy
levels remain acceptable on an ongoing basis. This can be
achleved by random checks of chemstrip values compared to
laboratory blood glucose'values. If indicated further
}education and testing may be necessary. As hell,-nurses
shOuldvbe'recertffied for the chemstrip procedure on a
|yearly basis. »The'data auaIysis then has pointed to the
value andfimportance of a comprehensive education program in

‘relation to nursing competence and patient care outcomes in

relation to this procedure.
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CHAPTER V'

Conclusions and Recommendations

-

»Health care professionalsvate required to develop new
knowledge, skills and attitudes to keep abreast of

scientific and technological advances. This is necessary to

£y

ensure professional accountability in the provision of
3rqnality service to the:public. Since the nursing profession

holds a priviledged and;responsible position in the health

'care system, it is crucial_for the profe551on to ‘develop the

means whereby new knowledge, sklllsgan attitudes are

acqulred and malntalned by practlthggr ' thereby,
safeguardlng the health and well bek'g:of the publlc A

rev1ew of *the literature reveals ‘that in nurSLng the

development of processes to ensure the ong01nq competence of

practltloners is galnlng promlnence However,"

51tuatlons, current methods continue to be in#«

examine nursing accountability by the testing of a nur51ng
procedure SpeCLflcally“ the current accuracy of the
chemstrip«procedure1§Y”staff nurses was-assessed. ~As- well,
the‘effects of a Certification program -for nurses of the
eccuracyiof'the chemStrip'procedure were analyzed.

SeVenty nurses and one hundred and twenty-three
patients consented to participate in the study. As well, an
undetermz ec wumber cf ieooratoryvtechniejans‘and assistants

©owere indiractly invel-ed in the study.. The site of the - |

[

Y



study was the‘medical uniés of e large metropolitan
hospital. Data were collected.from nurses recordings of ‘the ‘=
chemstrip pfocedure and from the concurreq&\laboratory'Blood |
glucose determiegtions over a thr 2 month time frame. At °°
the end of this three month time frame, the data included a
‘total of seveﬁty chemstrip recordings.and seveﬁty concurreht fﬁ%-
laboratory blood glucose recordlngs in the experlmental
group and sixty- elght chemstrip and 51xty elght concurrent .
laboratory blood glucose recordings in the control ‘group.
Findings

The data analysis revealed that in the‘cqntrol group
the aecuracy of the nurses’ performance of Eﬁe chemstrip
procedure was inadequate, and in some cases.alarming. With
the intervention of tﬂe certification program to the nurses,
the accuracy "of perférmance of the chemstrip procedure
improved dramatically to an aceeptable level. Further:
anelysis revealed that proximity of ‘time between the
certification>programnand the performance of the chemstrip
did not affect the accuracy leveél over the time frame of the
data collection period to a significant degree. However, it
is important to point out that the timeframe involved'is
relatively'short and further testing is required to ensure

ongoing accuracy.

Impiications for Nursing . . : - -/
s e . . . - ’

The ;bwu‘ub of thig study point out the need for.

(Y

mexbers of whe nursiag profession to 3re;ulLJ scrutinize . *

f.’



their practice on an ongoing basis. Nursing activitieé,mu;t
be Systematically monitored in terms of nursing pe;formance %2
and patient care outcomes. It is clear that this eQéluation_
is of vital importance since the health and7wéll—being of
patients are dependent on nursing intérvéntions, Moreover,
Cif nursing is to grow and evolve professionally, the
evalﬁation of its practice must be an integral part of this
process. ‘However, evaluation of practice is only one\
component of the larger picture which is quality assurance.
Quality assurance being a dynamic process provides a means
to measure nursing accountability. Attitudes of nurses
relative to quality assurance must change from a task-
oriented segmented approach to an analytical, unifying
approach. The nallenge for nursing leaders today is to
establish effecfive and 'efficient quality Contrél systems
which explicitly measure nursing accountability‘and which
have credibility with nursing practitioners. ;n view of a
global assessment, the findings from this particular study
can be incorporated into the quality assurance structure of
the study hospital. Standards of care relative to the
chemstrip procedure which are clearly expressed and which
caﬁtbé objectively measured need to be formulated. In turn,
thése standards must be monitored, evaluated and acted upon
when‘ﬁecessary. Further, pdlicy must be~drawn,up for the
-éhehstripfp;dcédurefwhich~WOUI&'inyolve an inﬁfrgiscép}inary

effort.. The policy statement would clarify who ®is covered

R S a1
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to perform the procedure and the conditions under thch an
individual is allowed to proceea. For example, it may
specify that onl&'certified nurses in specific areas of a
hospital be allowed to perform the procedure. The policy
statement would alse discuss gecertificati?n and the content
and frequency of this process; A very crucial component of
poiicy would address quality control and the mechanism which
this~entails. Procedure would include explicit instruction

on how to perform the instructions regarding the chemstrip

as well as the clertification process. Moreover, other.

nursing pﬁ@cedures and practices must be examined and

Y

tested. Nurses must constantly ask questions and seek
answers Whl?h ensure their accountability.

The results of the study point out the importance of
ongoing. staff education in contrlbutlng to the levdd of
nursing competence Wthh can be expected Although the
1mportance of education programs 1s implicitly recognized,
there is still much work to be done in testing of the )
effectiveness ofvthese programs. vThis study clearl?

establishes the effectiveness of a weli planned'and

comprehensive educational program. The specific type of

.educational program, called a certification program, has

gained widespread reccgnition by professional groups.

Certification programs need to be comprehensive including a

81

knowledge component, skill testing and evaluative component:

However, even these more sophisticated programs have not
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been widely tested. ThlS study suggests very strongly that

the certlflcatlon program developed in this particular case”’

was highly effectlve in improwving nursing performance in .

terms of the measurement of accuracy of the chemstrlp éﬁ
procedure. Nevertheless, the long term effects of thisf
particular program'should be carefully examined and tested.
Another issue arisiné“from this study deals with an
important topic inithe health care'industry today: fiscal
responsibility and accountability. Because quality
assurance and educational programs are costly, there seems
to be in some instauces a prevailing attitude that in times
of fiscal restraint,\tpese programs are "frills" which can
be cut without unduly’affecting patient care. ‘The resuits
of this studyychallenges this assumption as it is shown that

educatlon, monltorlng and evaluation are vital to ensure

acceptable outcomes of patlent care. However, this is not

to depwnplay the importance of collective and 'individual
responsibility for cost\control. Quality assurance and
education programs, since they are costly, must be examined
diligently and frequently to determine their effectiveness.
Moreover, new tecﬁndlogy must be carefully scrutinized in
terms of the effect it wili‘have.on the hospital budget.
Risks and benefits as well as varying alternatives"must be _
weighed‘diligently tr-ough inter-departmentai and inter-
disciplinary effort, the'goalvbegng to reach a decision

which will provide quality care at the least cost.
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Retrospectively one can assess the actual situation of the

introduction of the chemstrip procedure as a nursing

responsibility in the étudy,hospital. ' The results of this

&

study clearly indicate that the procedures used to
o

familiarize nurses with the technique as well as the
f%llowup were less than adequate as judged by the negative

impact on patient care. ~Therefore, one must assess why and
! o

how-this could happen and how a similar situation could be .

avoided in the fdture. Unfortunately, the general
\ ‘ T

. aéjumption relative to this procedure was®that it was being

N

done properly and that the results were accurate. The study
b

clearly demonstrated that no such assumptlon can or ought to

be made for thks or any other nursing procedure. All

nursing activities and procedureés must be evaluated so that

there is objective data to ensure quality of patient care

When a new nursing procedure is introduced, the
ss must include an evaluative component. If this can

oé_éasured the proéedure ought not be intreduced.

 (’hb potential benefit to the patlent must be paramount in
considering any new innovation. As well, itvis crucial that

~in assessing the introduction of new technologies that

inservice education time be included in the budget

assessment. B (f\\\

e
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are taken to establlsh new procedures and techniques or to

» ~
~
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‘The study reveals the critical. lgportance of effectlve

‘1nterdepartmental communication in the management of patlent

. "
cafe and profe351onal practlce standards. ' When dec151onsu

monltor and evaluéte those whith exist, the ‘approach qught'

“to be/bne of collaboration and mutual support. All health

care profe851onals must ‘come to Ehe reallzatlon qhat hope

Y
for the future rests id mutual collaboratlon There must be

-room for ohallenge as well as support in a spirit of open

induiry and honest dialogue; wigh the'ultimate objective of-

all health dlsc1pl1nes belng to achleve the best pOSSlble
care- for the patlents whom they serve. Speplflcally, this
stﬁdy points og} the oruclal importance of nursing} ' |
medl¢inehiand laboratory staﬁf Qorklng‘very closely together

: : 1 L A
in the establishment of standards 2& care, criterla for ‘-

quality control, and procedures and pollcies to ensure the

establishment and maintenance of a safe and accurate

chemstrip proceduerin the study hospitaly. "When various
- :

disciplines coldaborate in the delivery of patient care, the -

strengths of the various departments can enhance each otheT.

: ;oo 5 , o )
The strength of' the laboratory staff relatiVe to their

A t

knowledge and skills in quallty control of laboratory

~

testlng can be helpful to nur51ng staff who may perhaps not
had the opportunlgy to develop an. apprec1atlon of the

1mportance of these matters,

84
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It must be p01nted out that the flndlngs of this™ study
‘can't be generallzed to other areas of the study hospltal

or to other hospltals and agenCLes without first reflecting
o ’ : _ \
on other variables'which may exist. There must ‘be an

o
I3

assessment of ‘the nature of\ex1st1ng educatlonal programs

> r .-
and thq1r effectlveness. As well, "one must establish the
frequency with- Wthh the chemstrlp procedure is done by -
nurses in an area, as it has been p01nted out that it may be
_dlfflCult to maintain competence if the" number of chemstrlp
procedures performed is minimal. This study ole‘tested the
visual chemstrip procedure; if reflectometers Or other test
str}ps are used, other elements are intrdduced whichﬁmayv
affect accuracy. The follow-up to this study would include
the establishmeut of a quality control mechanisms co-

L F

ordihated by the laboratory staff WOrking in cohjunction>

with nursing. This would contain a prov151on for a ragdom
accuracy checks on an ong01ng basis and recertification of
hthe nurges wheﬁhapproprlate as measured by ‘the results of
,‘the‘quallty‘tontrol program. .As~weLl,.the standards of care
should he mohitcred'to ensure maintenance of established
criteria. With all'these activities and_monitoring systems
‘in place, nursing acCOuntability in performing,the chémstrip
procedureushould be acceptableﬂ“f - | A C

Recommendations for Further Research

~

. s
This study” corroborated flndlngs from prev1ous studles

4 cue flndlng was the 1dent1f1catlon of ghe llnk
(“A

.
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between a comprehensive’educafﬁon brogram and the accuracy

of the yisual chemstrip procedure. With this in mind, the

\)

following specific recommendations “are made for future

" ¢ *'research studies.- . o J

1. A répiication of this study should to be .done in other’

‘ areas of the hospital such as surgical units’ and

~Obstetrical units. In these areas frquency of", b

performéncé‘ofqthg test is morg limited than'on'hédic§l"
-oX units.énd it would be interesting to determine if there

“ ¢ 1s aﬂmipimum'number of chemstrips which shbuldﬂbe
~_'perfo;ﬁedvto engure acceptable levels of.mccuracy.

~

2. A replication of.this'%tudy 12 months later on the same

medical units to determine if the recertification is as
effective as the actual certification process would be’

7

of interest. The study could employ the samé research .

design. The experimental group would include the
;nurseéqwho'go through the re;ertification pf&cess{'tﬁe
control group w;uld include the nurses who have not yet
been recertified. The study _would determine the
effectivenéss éf.recertificatioﬁ‘as weil as the-
longevity of effgétiueheSs;oﬁ_tﬁe original : .

"cerﬁifiﬁétion program. h

3.7 It i; ihpértant to»deﬁérmine'on an ongoing basis the

accuracy of the chemstrip.pfocedureqthroughéut a ‘ %ﬁﬁl
hospitél. This could be‘determinedqby-random spot ;;_

. -
cnecks of nurses performing the chemstrip with a.

hna-"N
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concunient laboratory blood glucose'*or comparlson
P

s o The T e e e T T
E N SR ‘ﬁ-_@1£7:;~

‘This ] ooedure WOuld need to employ prOper standards ,b

Vfor qugglty control and should be carrled out Ch o

'collaboratlvely by nurs1ng and the laboratory staff “‘if o

Further studles to test the accuracy ‘of the varlous f"

meters relatlve to visual methods should be planned and

\

carrled out

It 1s crucral,to;address other nursing pr0cedures’in“a
L '
81mllar fashlon to this analy51s In thlS study the

-

‘flndlngs revealed that the aCCuracy of the ex1st1ng

chemstrlp procedure performed by the nurses was

unacceptableptthe e flndlngs are. helpful in that»they'

p01nt the way to developlng new methods to ensure that

the procedure is safe and accurate, such new methods

Awould-include the admlnlstratlon of the certlflcatlon'

program to nurses expected to perform chemstrlp

readlngs One must then ask the questlons about the .

.effectlveness and accuracy of other nur51ng procedures

1f there are questlons about ‘the accuracy of any .

nurs1ng act1v1ty or procedure, it should be addresSed

. and studled

The major contrlbutlon of thls study may be seen.

.as unherscorlng questlonlng and testlng nursrng

practice. Flndlng approprlate answers in, many cases ;

.1nvolves nur51ng reseanch act1v1ty However, nur51ng

research needs to be env151oned in a broad coptext and
. Co . ) S '
‘J\' T PR ) '} " \ .

A o
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W;includes any aCthlty which contributes to the ‘

ﬁvauiSition of new nurSing knowledge. These actiVities

t

f‘include literature reViews, educational programs,

k!

._clinical trials, nurSing audits, policy and procedure

‘ updates~to name a few, as well as the more rigorous,
'fsc1entific nurSing studies All of these aCthltleS
are, important and necessary to expand tHe nurSing
‘knowledge base.d A dynaniic and innovative nursing

: diViSion will prov1de the structure, process and
éupport to enable thlS research actiVity to occur, If
research is seen in‘this.broad context, nurses will
.become more convinced:about and‘attuned,to the
impontance of this'activity. Since clinical nirses are
the @urses who ask the most‘important questions
'reiatfwe to patient care, it is crucial for thenm to
focus their practice in'this direction. With the
acqnisition of new knowledge.and-skills gleaned from
eresearch activity-nursing practitioners are more apt to
confidentia ly andeeffectively carryvout the mandate of
their missi ._”Consequentiy, professional
accountability be ensnred)and the patient will reap the
benefit in terms of enhanced ievels of care. This
research_project hasfdemonstrated how patients can -

benefit from nursing research activity.
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\

CERTIFICATION PROGRAM ‘ .
© MAJOR GOALS ‘AND OBJECTIVES:

. J{i
B

1. To promote and maintain a high degree of staff profigiency for blood
glucose  testing  through = providing quality  eduf¥ation. - initial

certification, and recertification. '

To ensure compldance with the accepted program of quality assurance. .

To remain currenit with standards of diabetes care and update applicable

hospital procedures and policies. ' '

4. To be able to troubleshoot Chemstrip bG and initiate remedial action if -

necessary. , “ :

IMPLEMENTING THE PROGRAM

WA

1. A comprehensive training program will be initiated that will dinclude
in-servicing, certification and recertification of all personnel on a
continuing basis. A Boehringer Mannheim Diagnostics representative will be -
involved in the initial in-service. This representative will orient all
"core group personnel" to acquaint them with more detailed information .
pertaining to the testing'proceduHQKS). A1l subsequent in-services will be
conductec by core group personnel. '

2. The expertise of clinical_ laboratory personnel will be co-opted to
initiate and maintain quality assurance aspects of the program. '

3. Documents necessary for training and record keeping will be prepared and
-approved for use.’ ' .

4. Upon completion, the p[gg}am will be organized as a‘*working document. and
reviewed for authorization by the appropriate Vice President's. The
.Laboratory Director and Director of the Metabolic Unit will participate in
the review process to ensure that the procedures and policies conform with
regulatory requirements. : ' .

- : L ) .

- The_U.S. Joint Commission on Accreditation of Hospitals has stated that
hospitals performingvreagenp strip ancillary testing must meet the following
minimum requirements: : ' ‘ e :

~

‘gtest{ng must be qualified through

~1. Perscnnel assigned to perform such '
- umented.

training and this training must be do
2. fhere should be written ,pfocedﬁres and* policies for test performance,
‘ quality <ontrol, and reagent acquisition and storagg,

3. Quality Control must oe implemehted,and documented.

~"8. A hasic accession record to include (at a minimum) the patient, test and
' de should be maintained to correlate with documented quality control
‘re...ts, The guidelines -state that. the documentation of patient results

mus: be easiiy cross referenced with the quality control results. This
-requires that serial numbers and lot numbers of the products in use be

recorded along with all test results, whether they are patient or control
values, - : ' - S~
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CAPILLARY .BLOOD GLUCOSE CERTIFICATION PROGRAM. _

GOAL : o
: ‘ : -7 _ .
To ensure reliability of capillary blood .glucose testing results.

‘

OBJECTIVE 1

v The certificz=ion program will contain the following components:

. Pre-test material. D

Discussion and theory.

. Demonstration. :

Redemonstration.

Post-test L : ) ‘

. Clinical demonstration to a certified ‘instructor or designee of an

‘accurate capillary blood glucose test. v - .

-i. Certification records will be maintained on each unit by the
appropriate supervisor. ‘ . .

1. No. personnel may perform the test without certification or
observation by a certified instructor or designee.

—

N

- hdAa®oa

OBJECTIVE 2

y - Yearly recertification is mandatory and is. the responsibility of each
individual. Recertification will include: , N

a. Correct demonstration of the capillary blood glucose testing

~ technique to a certified instructor or designee.

b. Testing by designated staff to include scheduled quality control
monitoring using unknown glucose solutions.: Provision 'of solutions
and statistical analysis will be done from the Department of

~ Laboratory Medicine in conjunction with the diabetes care
-~ co-ordinator. ' ' '

¢

OBJECTIVE 3 s
Quality Control will be maintained by: . ,

a. Program of certification and recertification. :

b. Revised Diabetes Record form. Concurrent laboratory glucose values
and nursing unit bedside results .will be recorded in adjacent
columns for ready comparison, .

c. Testing by designated staff to include scheduledsquality control
monitoring using unknown glucose solutions. Provision of solutions
and statistical analysis of data will be done by personnel from the
Department of Laboratory Medicine in conjunction with the diabetes

care co-ordinator.



a.

110

~ POLICY FOR CAPILLARY BLOOD GLUCOSE CERTIFICATION PROGRAM

Vice Presidents, Medical and Nursing shall be responsibile -
for designating those instructors that will form the core

group for implementing a certification program. :
Upon certification the foltowing hospital personnel may,

on  written order of the attending physician or his

designee (student intern, intern, or‘resident),ﬁggrforw/ﬁ

blood glucose test using capillary blood:

- Registered nurses
- Registered psychiatric nurses
Graduate nurses ' _ v
- Student nurses S ‘
- Registered nursing assistants
- Laboratory techhqlogists ' 1
- Laboratory assistants . '
- Studemrt—interns, interns, residents
~ Physicians R
A quality control program will be co-ordinated with the
Department of Laboratory Medigine and the Diabetes Care
Coordinator. :

iy

!
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" - CHEMSTRIP b6 VISUAL METHOD TEST

This exam is comprised of two sections. Section A contair- multiple choice
+questions and Section B ‘true and false questions. Please indicate your
choice(s) of answer(s) with a check mark ( ). '

SECTION A -

1. Proper cleansing method of the punctur- -i<e is to:
a. wash hands with soap and water.
-~ b. use alcohal.
C. use soap and water or alcohol. L
d. use Betadine. :

2. The proper site for a finger puncture is:
___a. middle {pad) of finger
____b. top of fingertip
c. side edge of finger
___d. under nail

3. Timing method should be done by using:
a. estimation
b. second hand on watch or clock
C. egg timer .

. verbal counting by 1-1000

4. The blood must be removed from the strip at:
a. 30 seconds '
b. 60 seconds
c. 120 seconds -
. 180 seconds

b:‘aICOhéli

c. cotton ball.
d. shaking.
N

6. After removing the blood from the reagent area, wait an additional
~ seconds before comparing colors with the color chart. B

a. 60-seconds ' : ) -

. 90 seconds

. 120 seconds

. 180 seconds

|

]

4

7. Chemstrip bB colors can be compared to
any Chemstrip vial. : '
only the viai in which the strip is packaged.,
. color chart on uGK vial. _
UGK color chart.

(0]




10.

11.

y 112

Abnormal quality control results should be followed up by:
a. troub]eshoot1ng to determine cause of error.
b. review of proper test technique.
¢, ver1fy1ng expiration date on Chemstrip %G and control solut1on.

- SECTION B
g xINB

There is no expiration date on‘Chemstrip bG.
True ‘ False

-

‘The Chemstrip bG may be stored in the refrigerator.

True o False

The size of the drop of blood will not affect the result.

True . False

For accurate results, apply drop of blood w1th one app11cat10n rather than

retouching reagépt ared multiple times.
True False

[t is 1mportant to firmly press finger to strip and smear drop of blood to.
cover entire reagent area.
True . False

It is important to blot theﬁblood from the strip in order to remove all
blood residue.-
True False

If blood g]ucose results are greater than 16.7 mmol/L, wait an add1tona1

- 90 seconds before making final comparison.

- True ____False
The  reagent str1p should only be read in a darkened room to prevent
further color change.

- True ___ False
Blood glucose results are obtained by comparing reagent area to color
chart on vial,
. True False

If one of the test strip's colors matches the top ha]f of v1a1 s color
block, and the gther color matches the bottom half of the adjacent color
block, yocu must estimate blood glucose value for test strip as falling
between the blood glucose values corresponding to the two color blocks on

- the vial color chart. >

True False

The exact t1ne the test is completed should be recorded on the diabetes
record. _ :
True Co False

. The purpose of doing quality control procedures is to assure accurate

readings from Chemstrip bG test str1ps
True : False. v




SECTION A

DN &wWwnN —
OO0 on 0
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SECTION B

1 False
2. False
3. False
4, True
5. False
6. False
~N. False
.8, False
9. True
10. True
11. True
12. True

CHEMSTRIP b6 VISUAL KEY

W



SECTION B
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SECTION A

1.
2.

8.

3.

10.
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12.
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" CHEMSTRIP b6 VISUAL METHOD TEST
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S GUIDELINES FOR USE OF THE AUTOLET*
\PURPOSE: To~obtéin a capillary.blood sample from a finger

- GENERAL INFORMATION: The autolet is an automatic device for obtaining a

. ' capillary blood sample. It produces a rapid
Puncture to a controlled depth, with instantaneous
retraction of the lancet. '

v

a. autolet platform
b. slot

. autolet arm

. activating arm
lancet

socket

h®aon

1 aute i«

2. lancet,

3. autolet platform

4. alcohol swab (optional)

5.. cotton balls or white tissue

PROCEDURE :

1. Explain the procedure to the patient,

2. a. Ambulatory patient - Instruct the patient to wash hisbhands
with warm water and S0ap and to dry his hands thoroughly,

! b. Non-ambulatory patfent - Wipe the area to be punctured with
an alcohol swab and allow the area to air dry; or wash with
warm water and soap and dry thoroughly.: . IO

‘3. Instruct the patient to hang his arm at his side for 30 seconds -
to promote blood flow to the fingertips. .

<A



10.

1.
12.

13.
14.

15.

S o . | e

Select the appropriate puncture site: i.e. finger pads in shaded

areas as illustrated in figure 2.

s

Inseri the platform into the slot at the base of the autolet

ensuring that the recessed side of the platform is facing
downwards. Platforms are for multiple use - replace if damaged
or contaminated. o .

Pull the autolet arm back towards the activating button until it
clicks into position and is held. ‘ .

Insert the lancet into the sprung socket in the arm and push

firmly into position. Any slight slackness in the seating may be‘

taken up by rotating the lancet about a quarter of a turn.

Remove the plastic disc from the end of the.]ancet'by,twisting.

it off and exposing the needle.

P]aée the recessed surface of the platform firmly against the.

site so that the tissue protrudes into the hale in the centre of
the platform.

Apply slight pressure to the activating button, allowing the

lancet to instantaneously puncture the skin and retract.
Collect the required amount of blood.

Once’ blood collection is complete, apply pressure to the

puncture site using tissue or a cotton ball. :

Remove the lancet and discard 1in  the designated sharps

container.

Maintain the autolet arm in5%he.downWafd bosition.after use to.

avoid overstraining the spring. . . -

Cleanse the platform with soap and water to leave it ready for.

the next use.

*Registgred Trade Mark - Ulster Scientific Inc., New York, New York

¥

>



;'Hdme' blood glucose momtormg

8

With Chemstnp G

1

. Wash your hands with soap and
water,

. Prick the sid®ef the finger using
a lancet or a finger pricking
device such as the Autoclix.”

. Obtain a large hanging drop of
blood and apply the blood to
both reactior zones of the
Chemstrip bG.

N.B.: Do not smear blood.
- Ensure both reaction
. patches are covered.

- After exactly 60 seconds, wipe the
blood from the strip using a white
tissue, Use moderate pressure
only. . '

. Wait another 60 seconds, and
compare colour of strip with the
vial label. It may be necessary to
interpret between label colours.

For example, the bottom (blue)
square matches 40 mg/dL

(2.2 mmol/L) while the top
(green) square matches 80 mg/dL
(4.4 mmol/L). The result would
be 60 mg dL (3.3 mmol/L).

. If results are darker than the last
colour block on the top line after
the second minute, wait one
minute longer before eomparing
the final colour. o

7. Record results in the diabetic
diary. ' ’

For more infdrmation, or your free copy of the Diabetic Diary

Boehringer Mannheim Canada Limited

11450 Cote de Liesse

call or write: -
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5 GUIDELINES FOR THE USE OF CHEMSTRIP bg*

PURPOSE: = To determine the blood glucose value of a capil]ary blood
‘ sample. , - : ‘

GENERAL INFORMATION: Chemstrip b6 is a firm plastic strip with —two

EQUIPMENT: Chemstrip bG
—_

PROCEDURE :

1

2.

separate areas having different sensitivities
towards glucose. '

Alcohol swab (optional) -

Blood Tetting device (i.e. Autolet*=, Penlet*x«)
Watch-with a seconds function

“White tissue

-

. Explain the procedure to the patient.

Confirm that the Chemstrip bG are within the expiration date shown
on the container label. : ‘

14

. . (a) Ambulatory patient - Instract the patient to wash his hands with

warm water and soap, and to dry his‘hands thordughly.

(b) Non-ambulatory patient - Wipe the area to be punctured with an
alcohol swab and allow the area to air dry; .or wash with warm
water and soap and dry thoroughly,

Instruct the patient to hand his arm at his side for 30 seconds to
promote blood flow to the fingertips. T

Resting the patient's finger against a firm surface, prick the side
of the fingertip using an automatic blood letting device.

Turn the patient's hand over. Lightly squeeze fingertip, let go,
repeat several times until a large droplet of blood has formed.

Wipe away the first drop of blood. that appears, using a white
tissue. This .ds to avoid mixing tissue fluid with the blood sample
for testing. If there is difficulty in obtaining a drop of blood,
the first droplet may be used. -

Apply a large drdp of blood sufficient to cover both reagent areas.

‘Do not smear or cover too thinly.

. Wait eXactly 60 seconds._‘then wipe off “the blood with a clean
tissue. Ensure that the blood has been completely removed. ‘

NOTE: Never use gauze to remove the blood droplet from the strip. Do
~not use colored tissue as the dye will intarfere with the
-enzyme in the reagent pad. R
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10.

11.

12.

13.

119

Wait an additional 60 seconds.

Match the two colours of the treated area séparately to the colour
chart on the Chemsgrip bG container, ' :

If Yalues,éxceed 16.7 mmol/L wait an additional 60 seconds and then

compare colours to the Chemstrip bG container.

If.the colours fall between the colour blocks, interpolate by adding -
the values on either side and dividing by two, i.e., if the colour
falls between 8.9 mmol/L and 11.1 mmol/L the blood glucose value is
approximately 10.0 mmol/L. e - _

NOTE:

].

Replace the container cap immediately after removing a strip and
store at a témpéfature under 30 ‘degrees Centigrade as humidity,
direct sunlight, and extrewes of temperature will affect the
enzymatic reaction. -

Never transfer unused strips to another container.

3. Never use a colour chart from a diffefent container.
4. Capillary blood glucose values may be 10-20% lower ‘than the
« laboratory values as whole blood glucose is being measured rather
than plasma glucose. e '
5. The glucose value is stable at room temperature for up to 4 hours.
DOCUMENTATION L ¢

.

. b4
Record the result in mmol/L on the Diabetes Record and ente- the

exact time the test was completed. Inform the physician of the result as

ordered and/or as indicated by the

patient’'s condition.

,

[y

~* Registered Trademark - Boehringer Mannheim Canada Ltd.

** Registered Trademark - Ulster Scientific Inc., New York, New:York.
*** Distributed by LifeScan Inc. Mountain View, CA. T

<
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* TROUBLESHOOTING CHEMSTRIP bg | .
PROBLEM - CHEMSTRIP bg :
~ Underestimation Sméared blood

Inadequate amount of blood
Inaccurate timing.

Poor lighting.

& Contaminated strip.*

Overestimation Inaccurate‘iiming.
' Poor Tighting.
- Contaminated_strip.*

Widely’separatgd'COTOrs "More than one drop of blood épplied.
: More blood on one pad than the other.
Cut strips N g
' Contéﬁinated strips.*
Non-diStinct | Smeqred colors.
Mottled Colors n Contaminated str{ps.*

*Overexposure to heat/cold/1ight, ar humidity.

-

5

Remember: ,

1. Use only cotton or soft tissue

2. Keep the vial closed.

3. Be sure the purcture site is dry before lancing.
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APPENDIX B8

Nurses Informed Consent

Project Title - Reliability of the Chemstrip Procedure by Staff Nurses'

[mwestigator(s) Name: Kathleen O'Neill Masters of Nursing Candidate s
- ' Research Chairperson: Dr. Janet Kerr

University of Alberta
MN Program
Agency: Misericordia Hospital

N

This is to certify that I, - : hereby

agree to participate in the research projec‘t \nvest‘igating the effect of
a certification program ~for nurses on the reliability” of their
performance of the visual chemstrip procedure. ' ’

I have read and understand the attached letter describing the methodology
of the study and have been given the "opportunity to ask whatever
questions - [ .desire and all such questions have been answered to my

. . 3
satisfaction.

I understand that in no way am I compelled to participate in this _study
and that non-participation will not in any way affect employment status.
I also understand that [ am free to withdraw from the étudy at anytime.

I understand that anonymity will be maintained in relation to individual
results by the use of numbers instead of names in the data charts.

I understand that the results of the study will be made available to me
if I wish (circle below).

. . —~ ] ,
I wish to be informed of the study resu{ts./ Yes No

Signature of Participant Subject Code Number " Date
~ /
Witness 3 . . Occupation of Witness

N



 APPENDIX C

MISERICORDIA HOSPITAL : ' : 122
Edmonton, Alberta - & : : .

PATIENT

CONSENT FOR PARTICIPATION IN A RESEARCH PROJECT

Described below is an. outline of a research project. The names of the principle investigators are indicated. It is important
that the nature of the project be explsined in order that you understand what part you will play. This should include an
understanding of the probable risks involved, any side effects to be expected and alternative established methods of treatmen -
After reading the summary below and having the investigator explain the project and answer any questions you may have,
your witnessed signature is requrred attesting that you understand the pro1ect.

it is also understood that you may wuthdraw from the study st any tims bv notifying: the attandmg physucxan and/or the
investigator. . .

If the administration of drugs or surgical procedures are involved, you will be required to sign a more detailed consent
form. for their use.

Title; _EJAQIJJ.tLgi_the_Lhemsima_Emmdum_hy_&aMms&s Project: ‘

'Investlg}&\ors Katnleen Q'Nejl1l1 MN {‘Andidafp Dr, Japet Kerr, Research Chairperson

Qutline of Project (Purpose, methods, pnncnple risks involved): _The purpose of the study is to assess
the effects of an educational program on the relifability of the chemstrip procedyre

by nurses. Eventy21ly this study will 8ssist in ensuring that the chemstrip procedure

by nurses is safe and accyrate. About 100 nurses will he assigoed to two groups: 50 i
‘ ) 3 :
other group will not. The reliability check of both groups will follow and this :
involves every nurse, from both groups doing two chemstrip recordings on batients who Qave
blood sugar ordered by their doctor. The results will then be anglyzed and the two N
groups compared. There are no known risks to this procedure. However, in some situations
the chemstrip procedure which is done on the patient may he aver and abave rhat,whlch,ls
required for standard patient care. :

| understand the above statement and agres to pamcnpm in the progect

PATIENT , WITNESS
\ .
&
Name Name S
. Signature - ' : Dats Signature

If patient is under the age of majority (18) or has been declared a Dependent Adult under the Dependem Adult .Act,

the written consent of the legal guardian is requmd

Please compld’ta the following:

The patient 13 .unable to consent because:
4»

Lagat#Guardisn - Date ‘ ) . Witness
Withdrgwal From a Study: | hereby Withdraw my ‘consent for continued participation in the study.




APPENDIX D - _ ‘ 123

16402 - 88 Avenue
Edmonton, Alberta

21 Aug. 1987

Dear : '

The purpose of this letter is to request your participation in
a research study which will commence on the medical units in the near
future. This study is being done as my Masters of Nursing thesis. .

The objective of the study\ls to determme the effects of a
certification program on the rellabxht)\' of the chemstnp procedure by
staff nurses and is also part of a quality control .program for capillary
blood glucose monitoring by staff nyrse:

The project requires approximately one hundred nurses who will
be randomly :assigned to an experimental or a controMgroup. The
“axperimental group will receive a certification program for the visual

/ib’emstrip procedure which will take approximately one hour. and will be
: administered by the NCC's. The reliability check will follow and
v\mvolves every nurse in both groups doing two chemstrip recordings on
patients .who have a blood glucose ordered, by the physician. The
chemstrips’ will be done within one minute of the glucose being drawn by
the laboratory- staff . The chemstrip and laboratory result will then be
compared and statistical analysis will be done to determine differences -
bet\yeen the experimental and control groups in terms of reliability
recordmgs ‘ ‘ \3‘
. Thls ‘study will, provide data Wthh will improve the practlce of
nursing and enhance the quality of care for patients. Therefore your
participation in this study will contribute to this goal.
: If you have any questions or' would like more information please
— - call the undersigned at 484-7275 or contact your ynit supervisor or NCC,
I will also be available for information sesgsions as required. Other-
wise, the consent, form is attached; I would ask that you read it and
sign if you choose to part1c1pate Please return the signed witnessed
consent form to your unit supervisor as soon as possible.

‘"Thank yo’u for your interest and support. [ will be in further
contact with you as the study proceeds. '



/'.. : | APPENDi& E. . X , o o
. | | . Cim
' : . 16402 - 88th Avenue -

l\.- . o September 24th, 1987

Edmonton, Alberta
TSR 4M7 ,‘%w
- .

Dear

Thank you for agreeing to participate in this nursing research

‘project. Your interest and support are much appreciated.

Your code number in the study will be . From
this point on all information and other data will be recorded per this
code number thus ensuring your anonymity.

The following steps are outlined for your information and
direction relative to your participation in the study.

1) Arrange a date and time to take the certification program. -
This' can be done by contacting your nursing care co-ordinator or unit
supervisor to arrange a mutually acceptable time. The certification
program will be administered by the nursing care co-ordinators and will
take approximately one hour. *Please note that all nurses at the Miseri-
Cordia will soon require certification for the chemstrip procedure.*

The time frame we have set for this step is ap!.bximate]y four
(4) weeks; therefore your certification ought to be completed between

/

‘October 5th and November 2nd. N

2) Once you have been certified for the chemstrip brocedure you may
proceed to the next step. This step involves each nurse doing two chem-

'strips on patients who have blood glucose or Elect, BUN,'G1uc._T§MA—6)
~ ordered. '

a) Choose a patient who has blood glucose or Elect, BUN, Gluc.
(SMA-6) ordered. (fasting or non-fasting). _ ‘

. b) Contact the laboratory 1 day’in advance if possible to inform
them that you wish to do the concurrent chemstrip and to notify the desk
when they reach the nursing unit. ' B

) c) Obtain the patients informed consent (patient consent forms .

are attached). B _ : N :

d) After the lab technician has drawn the blood specimen do the
chemstrip within one minute. :

e) Record the result of the chemstrip and other data on the datq
collection. form. (2 are attached) \ o

f) After the chemstrip result and other data are recorded fold
the form and place it in the container in the unit classroom labelled
“chemstrip study". ' -

g) As well, place the signed consent form in the file folder in
the unit classroom labelled "Patients Consent Chemstrip Study".

h) When each nurse has done two chemstrips by this process her
participation in the study is complete. ‘ o

' The time frame we have set for this step of the study is approxi,
mately five (5) weeks. Therefore, Step II ought to be completed between
October 12th (or sooner if certified)and November 16th,. |
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'Page 2

-

The laboratory blood glucose result will be obtained'by the
undersigned working in conjunction with the unit supervisor of
biochemistry. P ‘

Theﬁsyhill be additional data forms and patient consent
forms™in-a file folder in the unit classroom if you lose the attached,

: [ would like to thank you once again for participating in
this study. It is recognized that this participation involves time and
commitment. " If there are any questions or concerns please feel free to
call me at 484-7275 or contact your unit supervisor or nursing care
co-ordinator. N : ' _

You will be notified of the study results as requested.
Sincerely, ;
7(21%945f/r__-' ~
Kathy 0'Neill -
MN Candidate

KO: jme .
Encl, ‘ o



~ APPENDIX F

. T 16402 - 88th Avenue ~ 126
. : o Edmonton, Alberta
. . T5R 4M7

September 24th, 1987
Dear ' ‘ i |

Thank you for agreeing to participate. in this ndh@i%gvresearch
project. Your interest and support are much appreciated.

Your code number in this study will be : . From
this point on all information and other data wi]i be recorded per. this,
code number, thus ensuring your anonymity.

The_fo]iowing steps are outlined for your information and
direction, relative to your participation in the study.

1) choose a patient who has a blood glucose or Elect, BUN, Gluc.
(SMA-6) ordered (fasting or non- fasting)

2) Contact the laboratory 1 day in advance if possible to inform them
that you wish do a concurrent chemstrip and to notify the desk when

they reach ng unit,

3) Obtain thgib@tients 1nformed consent ( patient consent formsare
attached)

4) " After the laboratory technician has drawn the blood spec1men do
the chemstrip within one minute.

5) Record the results of the chemstrip and other data on the data
collection form. (2 are attached) t

6) After the chemstrip result and other data is recorded fold the @
form and place in the contaiper in the unit classroom labelled “"chemstrip
study". :

7) As well place the patient's signed consent form in the file
~folder in the unit classroom labelled "Patients Consent Chemstrip Study"”.
8) When edch nurse has completed two chemstrips by this process

her participation in the study is complete.

v

_ The time frame which has been set for this process is four (4)
weeks. Therefore, your partic1pation ought to be ccmpleted between
0ctober 5th and November 2nd.

Please note: The 1aboratory blood glucose resulit will be obtained
by the undersigned working-in conJunction with the unit superv1sor of bio-
~ chemistry. .

. There will be additional data forms and patient consent forms in
the file folders inthe unit classroom if you lose the attached.

I would like to thank you once again for agreeing to partiCipate
in this study. It is recognized that this participation involves time and
\commitment on your part. If there are any questions or concerns please
feei free to call me-at 484-7275 or contact your unit supervisor or
nursing care coordinator. , ‘ :

You will be notified on the study resuits as requested.
Sincerely,
K th

Kathy 0'Neill ' e



Data Co]léction Form

Nurse: Code Numbek.

APPENDIX G
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Date

Time\‘

Chemstrip Result
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PatientS‘Addressograph Plate



